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ABSTRACT 



The socializing role of computer-assisted 
instruction (CAI) was seen to be a positive one in this study. The 
students, predominantly Mexican-American, who experienced CAI, and 
other students, in a control group, who did not, liked the computer. 
They thought it gave the right answers and they respected it as 
having a vast array of information available to it. They also saw it 
as fair, trusted its evaluations as well as its handling of task 
assignments, and sometimes attributed to it an almost human role. 
Reelings of greater trust in the learning situation managed via 
computer as compared to a learning situation monitored by a teacher 
were especially evident among CAI students. On the other hand, while 
both groups tended to ascribe charismatic qualities to the computer 
rather than to the teacher, CAI students were more aware than their 
Non-CAI peers of the computer's unresponsiveness to students' 
eventual desires to change the course or the content of its lessons. 
Greater confidence in the computer as compared to the teacher may 
follow from the fact that the teacher is perceived as evaluating 
student performance in mathematics tasks on the basis of behavior not 
related to these tasks. (ME) 
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Introductory Statement 



The central mission of the Stanford Center for Research and Develop- 
ment in Teaching is to contribute to the improvement of teaching in 
American schools. Given the urgency of the times, technological develop- 
ments, and advances in knowledge from the behavioral sciences about teach- 
ing and learning, the Center works on the assumption that a fundamental 
reformulation of the future role of the teacher will take place. The 
Center's mission is to specify as clearly, and on as empirical a basis as 
possible, the direction of that reformulation, to help shape it, to fashion 
and validate programs for training and retraining teachers in accordance 
with it, and to develop and test materials and procedures for use in these 
new training programs. 

The Center is at work in three interrelated problem areas: 

(a) Heuristic Teaching , which aims at promoting self-motivated and sus- 
tained inquiry in students, emphasizes affective as well as cognitive 
processes, and places a high premium upon the uniqueness of each pupil, 
teacher, and learning situation; (b) The Environment for Teaching , which 
aims at making schools more flexible so that pupils, teachers, and learn- 
ing materials can be brought together in ways that take account of their 
many differences; and (c) Teaching the Disadvantage d , which aims to deter- 
mine whether more heuristically oriented teachers and more open kinds of 
schools can and should be developed to improve the education of those 
currently labeled as the poor and the disadvantaged. 

Technical Report No. 13, presented here, describes the results of 
a study of the socializing role of computer-assisted instruction# The 
study is the first in a series that will explore the uses and impact of the 
computer in the classroom, in its application to out-of-school experience, 
and in research. The subjects were junior high school students in the 
Bay Area. The students' more positive attitude toward the computer 
than toward the teacher is of special interest to the investigators because 
of its special implications for use of the computer in teaching dis- 
advantaged children. The Impact of Technology project, under which the 
study was carried out, is part of the Center's program on Teaching the 
Disadvantaged* 
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Abstract 



This is the first in a series of studies of the socializing role 
of computer-assisted instruction. Its purposes are to clarify concep- 
tual issues arising from application of socialization theory to inter- 
actions between humans and machines; to develop strategies for study- 
ing human orientations to computers; and to collect baseline data on 
parameters of children’s attitudes toward computers as sources of 
information and instruction. 

Data from unstructured interviews and observation of students tak- 
ing CAI were used to develop a questionnaire and a semistructured inter- 
view schedule. Data for this study were collected from 189 junior 
high school students (grades 7, 8, 9), 50 of whom had been assigned by 
their teachers to CAI — an arithmetic drill-and-practice program admin- 
istered as remedial instruction in mathematics. The research group was 
predominantly from Mexican- American, lower SES backgrounds. Responses 
were analyzed to allow comparisons between students with and without 
actual experience with CAI (CAI versus Non-CAI groups). 

Both CAI and Non-CAI students had a very positive image of CAI and 
the computer — they liked it, thought that it gives right answers, and saw 
it as having a vast array of information available to it. They also saw 

it as fair, trusted its evaluations as well as its handling of task 
assignments, and sometimes attributed to it an almost human role. 

Both groups perceived CAI and the computer in more positive terms 
than other sources of information and instruction. The major elements of 
the favorable image of the computer were associated with the idea of 
greater expertise in processing and transmitting information. Feelings 
of greater trust in the learning situation managed via computer as com- 
pared to that monitored by the teacher were especially evident among CAI 
students. On the other hand, while both groups tended to ascribe charis- 
matic qualities to the computer rather than the teacher, CAI students were 
more aware than their Non-CAI peers of the computer’s unresponsiveness to 
students’ eventual desires to change the course or the content of its 
lessons. 
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Data from the CAI group provide indications that greater confidence 
in the computer as compared to the teacher may follow from the fact that 
the teacher is perceived as evaluating student performance in math- 
ematics tasks on the basis of behavior not related to these tasks. The 
machine is seen as exercising primarily task-related functions and, thus, 
it does not bring with it the affective and evaluative components which 
are inevitably present in teacher-student interactions. 

The findings have implications for the development of CAI and its 
uses in schools as well as for analyzing and evaluating the effectiveness 
of teacher behavior and teaching processes. The report should be of 
interest to institutions responsible for teacher preparation and teacher 
training, to research and development centers for CAI, and to those 
interested in conducting research in these areas. 
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THE COMPUTER AS A SOCIALISING AGENT: 



SOME SOCIOAFFECTIVE OUTCOMES OF CAI 



] 

Robert D. Hess and Maria D. Tenezakis' 
with 

Ian B. Smith, Rodney L. Brod, Judith B. Spel3.man, 
Henry T. Ingle, and Barbara G. Oppmann 



This is the first in a series of studies investigating the effects 
of computer-assisted instruction (CAI) upon children’s attitudes and 
orientations toward computers as sources of information and instruction. 

The basic assumption is that computers, as used in instructional 
programs, seem to acquire some of the properties of human socializing 
agents. The purposes of this first study were (a) to clarify some of 
the conceptual issues arising from application of socialization theory 
to interactions between humans and machines; (b) to develop strategies 
for studying human orientations to computers; and (c) to collect base- 
line data on the parameters of children’s responses to CAI, 

Theoretical and Conceptual Context 
Education as Socialization 

In technologically advanced societies, formal education has a dom- 
inant role in the socialization of the young. This is reflected in the 
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Barbara G. Oppman were graduate students who served as volunteer re- 
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U.S. in the growing proportion of time preadults spend in formal edu- 
cation and the expanding number of areas of behavior and attitudes 
covered by the explicit curriculum. Although it is customary to think 
of the outcome of education in terms of the achieving of explicit cur- 
ricular goals, it is also useful to consider other, perhaps uninten- 
tional, consequences of educational experience. These outcomes, both 
designed and accidental, are of increasing importance as the total 
potential socializing power of the school increases in the society. 

Outcomes of educational experience. For the purposes of this 
study, it is useful to group the outcomes of educational experience 
into three categories: 

a. Acquisition of curricular content: In the process of 

education the child acquires concepts, facts, develops 
cognitive operations, and gains specific educational skills 
such as reading and mathematics. 

b. Learning of information-processing strategies: The child 

also acquires techniques for obtaining, organizing, and 
presenting information in ways appropriate for (future) 
utilization. 

c. Orientation toward the system: This includes acquisition 

of attitudes and expectations about the school as an insti- 
tution; evaluations of teachers; reactions to the school’s 
norms, and acceptance of the school’s goals. It also implies 
attitudes and feelings about one’s self and one’s role as a 
pupil, including the need to attend to material assigned by 
the teacher, to complete tasks, to learn in groups. 

The first two of these categories are generally regarded as 
primary educational objectives. The third may be thought of as a by- 
product of education — a stance toward the system inherent in the fact of 
participating in it, but transitory, and having little significance for 
subsequent adaptation in the society. Hence, monitoring children's 
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attitudes and expectations about the system (and their corollary feelings 
about themselves) is less deliberately incorporated in educational objec- 
tives . 

The investigators assume that attitudes toward the system are not 
unrelated to the students 1 future behavior either as scholars or as 
citizens in the society. Dewey’s (1938) observation is still relevant: 
"Collateral learning in the way of formation of enduring attitudes, of 
likes and dislikes, may be and often is much more important than the 
spelling lesson or lesson in geography or history that is learned. For 
these attitudes are fundamentally what count in the future. The most 
important thing that can be formed is the desire to go on learning." 

There is a great deal of evidence to support the argument that signifi- 
cant aspects of the future life of an elementary school student (career 
choice, for example) may be predicted on the basis of his adaptation to 
the school and his response to the stimulations and constraints by which 
it attempts to shape his behavior. 

One implication of this assumption is that a major instructional 
component, whether human or nonhuman, when introduced into a school system, 
modifies the educational context of the school and acquires the potential 
for socializing children into patterns of interaction with the school and 
with other institutions of the society. The investigators 1 interest in 
the effects of CAI follows from this assumption. 

In its role as an instructional medium, CAI represents one component 
of the human organization of the school. This, in turn, modifies the 
educational experience deriving from participation in that system. In 
short, CAI may acquire properties usually attributed to human socializing 
agents and come to be regarded as an authority figure giving rise to feel- 
ings, attitudes, and expectations which are comparable to those toward 
other authority figures, especially the teacher. 

Relationship of attitudes to educational performance. The view of 
attitudes as significant influences on educational attainment is based on 
two assumptions: (a) An individual needs to organize his perceptions of 

the environmental context to achieve an understanding of the new, raw 
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phenomena he perceives* and (b) the individuals information-processing 
capacity relative to the information available is limited, and he must 
exercise some selectivity. 

The economy theory of attitudes postulates that for a person an 
attitude system provides the sort of parsimony and direction in handling 
social experiences that a theory provides to a scientist in his approach 
to empirical phenomena. Raw phenomena are grouped into implicit and 
explicit categories in order to draw generalizations useful for thought 
and action. Like other generalizations, the cognitive components of 
attitudes involve a simplification of complex phenomena. Such inferences 
afford the actor the feeling of competence he needs to deal with present 
and future experiences. Thus, the economy theory of attitudes is a 
special case of a more general conception of the utility function. 

Viewed as analogous to a scientific theory, an attitude system should 
be amenable to change when new information is obtained. However, attitude 
systems, like scientific theories, have a high threshold to change 
(McGuire, 1969). The effects of dissonance on a person’s selective expo- 
sure to stimuli are that (a) he will seek out information confirming his 
preconceptions, and (b) when faced with information inconsistent with his 
own views, he will tend to regard it as less logical, less informed, less 
interesting, less fair, etc. (Festinger, 1957; Hovland, Harvey & Sherif, 
1957; McKillop, 1952). 

The significance of this conceptualization for this study is that 
attitudes developed toward computers in the educational setting are likely 
to be generalized to noneducational situations and to persist into post- 
school interactions with technology. The persistence of attitudinal struc- 
tures has direct implications for the interpretation of the study’s results. 

The Computer as a Socializing Agent in the School 

One aspect of socialization involves the systematic effort to develop 
an individual's ability to relate to society or subsystems of society. As 
such it implies acquisition of patterns of behavior, attitudes and expec- 
tation states shared and valued by the members of a social group into which 
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one is being socialized. The acquisition process may take place accord- 
ing to a number of different principles of learning, but primarily it 
involves interaction; that is, a process of two-way give-and-take be- 
tween a socialization agent and a child. From this standpoint one may 
identify features which seem to characterize the socialization agent in 
a complex society. The fact that technology is a major feature of modem 
industrialized societies gives particular salience to the study of the 
possible socializing effects of computer instructional programs. 

CAI as a component of educational experience . The development of 
programs designed to utilize computers in instruction was a natural and 
perhaps inevitable result of a merging of experimental psychology and 
electronic sophistication. Technology of various and often ingenious 
forms was used in psychological experiments for many years to present 
material to subjects under highly controlled and highly systematic con- 
ditions. It is perhaps in this arena that computer-assisted instruction 
was born. For it was there that the systematic and careful planning of 
input for presentation to human subjects through electronic gadgetry was 
developed. The application of this kind of approach to educational set- 
tings had its major impact through programmed instruction. The speed 
and versatility of the computer represented a technological advance that 
made possible the inclusion of 'elements of teacher behavior in CAI pro- 
grams. CAI is, after all, a more complex form of programmed instruction. 
But the changes made possible by the capabilities of the technology rep- 
resent new forms that differ from previous types of programmed instruc- 
tion in several fundamental ways. 

Computer-assisted instructional programs represent a combination 
of the technical and mechanical properties of the computer and the prop- 
erties built into the instructional program itself. It is almost impos- 
sible to separate the two. The computer could, of course, be used to 
present instructional material to the child in a disorganized or clumsy 
format. It is significant, however, that the programming of material 
for presentation by elaborate technological equipment carries with it the 
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virtual necessity that such programs be designed to be congruent with 
the potential of the equipment insofar as possible. 

A primary goal of CAI is to present material at a level of clarity, 
organization, and appeal that only a few human teachers might be able to 
attain on occasion, and that virtually no one could maintain as stable 
qualities of his everyday educational practice. This suggests that the 
quality of the program is determined to a degree by the potential of the 
instructional medium, and it may not be useful to try to separate the 
design of the program from the mechanical and technical properties of the 
machine itself. Therefore, to say that. the effect of CAI upon the student 
is a matter of the "program” is to overlook the fact that the sophisti- 
cation with which ins true tional material is organized and presented is con- 
tingent upon the versatility of the machine. To a degree then, the impact 
of CAI represents both the properties of the equipment and the resource- 
fulness and ingenuities of the program. 

Assuming that programs continue to be perfected in the sense of making 
an optimal use of the principles of management of learning, there is a 
possibility that they will be used in curriculum areas that deal with values 
and beliefs, and thus may be used for indoctrination. There may be a 
significant distinction between the computer as a dispenser of facts and 
information and the computer as a dispenser of values and political informa- 
tion. If it develops into the powerful instructional tool it is capable 
of being, there can be no a priori assurance that its role will be confined 
to the transmission of unbiased information. 

The computer as communicator . Since a primary function of the com- 
puter in the school is to disseminate cognitive content, its effectiveness 
as a communicator is contingent upon the way it is evaluated by the mes- 
sage receiver*, in this case by the student . 

Communicator effectiveness in inducing attitude change has been in- 
vestigated along three major dimensions: credibility, attractiveness, and 

power, or "means-control." Kelman (1958, 1961) theorized that these quali- 
ties, which make up source valence, correspond to different modalities of 
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receiver motivation, and operate through different psychological modes 
in inducing attitude change. For example, when a communicator’s 
effectiveness is viewed as resting on his credibility, it is assumed 
that the receiver is motivated to attain an objectively verifiable 
"right" stand on a point at issue; thereby his evaluation of the 
message's veracity would rest on his perception of the communicator's 
competence or expertness (i.e., his perceived potential to know the 
"right answer") and trustworthiness (i.e., his perceived motivation to 
communicate what he knows in an objective, unbiased way). Hence, the 
messages of a highly credible communicator would be internalized, in the 
sense that the arguments he uses are learned, and his conclusions inte- 
grated and retained in the receiver's belief and value system, even when 
the communicator has been forgotten or has changed views about the point 
at issue. 

On the other hand, the attractiveness component of communicator 
persuasibility rests on the assumption that the receiver is motivated to 
attain (and/or maintain) a gratifying self-concept. In Kelman's view, 
adoption of the views advocated by the communicator derives from the 
receiver's feeling that identification with the communicator enhances his 
own self-esteem. The perceived veracity of the communicator's views thus 
becomes secondary to his attractiveness to the receiver. Communicator 
attractiveness has been investigated in terms of the receiver's perception 
of his similarity to, familiarity with, and liking for the communicator. 
The maintenance of beliefs acquired through the identification process, 
therefore, unlike internalization, would depend on the source's continued 
advocacy of the beliefs and on the extent to which the role relationship 
established between the source and the receiver maintained its instrumen- 
tality and salience. This emphasis on identification may be relevant to 
human/human interaction, but less applicable to human/vaachine interaction. 

The effectiveness of the power or "means-control" component of 
source valence rests on the assumption that the receiver regulates his 
behavior toward attainment of anticipated goals. To the extent that a 



O 

ERIC 

hfliflaffBHaaaa 



8 



communicator has, and/or is perceived by the receiver as having, tha 
capability to influence (i.e., enhance or impede) his behavior toward 
goal attainment, he will be able to obtain the receiver 1 s compliance, 
i.e. , his public acquiescence with the views he advocates, with or with- 
out private commitment to them. Attitude change indnced in this way 
is expected to be maintained to the extent that such a power-dependence 
relationship between source and receiver is instrumental, which means 
as long as the receiver continues to perceive the communicator as re- 
taining control or sanctioning power over him, concern for conformity 
on his part, and ability to monitor his compliance. 

While the application of this conceptualization to drill and 
practice programs is limited (restricted to the student 's "compliance 11 
in the sensie that he tries to work the problems correctly), it has direct 
and profound implications for possible use of CAI in teaching social 
studies, history, civics, and other courses which present values, inter- 
pretations, and points of view. 

The dimensions of credibility, attractiveness, and power, along 
which a communicator may be differentially valenced, are actually over- 
lapping (McGuire, 1969), For example, the credibility component may 
reasonably be regarded as overlapping both the power and the attractive- 
ness components. Expertness, for instance, may be thought of as the core 
of a communicator's perceived power to help the receiver reach a goal. 

Also, a communicator's power to enhance the receiver's competence through 
expert tutoring and monitoring (control) of his behavior may constitute 
the essence of his perceived trustworthiness, and the major source of the 
receiver's liking for him. 

Properties of CAI as a socializing agent. 

1. Capability for interaction 

Perhaps the feature which contributes most to the machine's potential 
to function as a socializing agent is its ability to facilitate interaction 
between a human and the information stored in it by other humans, who no 
longer participate in the actual exchange. It seems that it is this qual- 
ity which immediately engages the person operating the computer console. 
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He dircovers that when he gives the machine a meaningful message he can 
receive a meaningful response. The requirement that the message be mean- 
ingful in both directions has obvious parallels in the human interaction 

2 

which mediates socialization. 

2. The computer as a reinforcing agent 

A major source of the socializing potential of CAI certainly lies in 
its ability to affect the learning of curricular content. Several learn- 
ing principles readily adaptable to CAI programs are being used to create 
learning situations in which the pupil is likely to acquire the informa- 
tion offered. Specific reinforcements of operant responses are built into 
these programs. For example, most programs are designed to give the learner 
immediate feedback regarding the accuracy of his responses; thus, correct 
responses are immediately reinforced. Further, the material Is presented 
in relatively short sequences or small steps that can be mastered one at a 
time. Also, since instruction is presented individually, the pupil may pro- 
ceed at his own pace and quickly achieve his optimum rate of perforin*:^, 
and growth. Finally, the sequence of materials presented can be arranged 
to facilitate the acquisition of concepts and information involved. To the 
extent that CAI programs are designed to have the power usually held by the 
human teacher to evoke and reinforce patterns of responses in children, 
they acquire authority which enhances their potential as apents of socializ- 
ation. 

3. The computer as pseudohuman teacher 

CAI programs are usually designed to supplement a number of components 
of the teacher’s contribution to the classroom learning situation. As such. 



2 It might be useful to recall here that out of the infinite variability of 
behavior forms that a child has the potential to develop only certain forms 
are developed through the socialization process. One could say that in a 
certain social situation only certain responses are operant — i.e., they are 
meaningful for this situation and, therefore, enable the individual to re- 
late to other individuals, interact with them or, more generally, attain 
a goal within the context of that situation. 
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they include several aspects of the teacher* s role. During an instruc- 
tional session, for example, the computer will use the child’s firs'; 
name; it will also give the child a greeting or a farewell at the be- 
ginning and the end of the session; and on special occasions it will 
include an appropriate holiday greeting, such as "Merry Christmas" or an 
outline of a tree at Christmas time. One program terminated the session 
with the comment, "Goodbye, Jane, it’s been nice interacting with you." 

These patterns of personalized verbal address are designed to stimulate 
the child’s interest and curiosity; they may also encourage the child 
to "humanize" the computer in a teaching-learning situation. This 
feature may be supplemented by personnel supervising the children working 
at the terminals. On one occasion, when the machine had broken down, a 
supervisor was heard to say, "The computer is sick today; the computer 
is sleepy." No one knows, of course, the children’s reaction to such 
statements. 

No one has made a study of the use of "humanizing" techniques in CAI 
programs and in supervising the children’s work at the computer console. 
Observations during the present study suggest, however, that this is a 
procedure deliberately incorporated into CAI because of its presumably 
facilitating impact on the child’s contact with the computer or on his readi* 
ness to learn from it. It was, indeed, such examples of pseudo-personal 
messages that initially attracted the investigators’ attention to the pos- 
sibility that the computer might be exercising a socializing role as well 
as one of imparting information and academic skills. Some of these prop- 
erties bring to mind the idea of charisma, but it is not clear how this con- 
cept applies to CAI. 

There are other interactive features of the computer which affect the 
nature of the machine- student exchange. One of these is the remoteness of 
the human programmer and his inaccessibility to inquiry or challenge by the 
pupil. This limits the exchange and may cast doubt on the human-like 
responses of the program. Perhaps one of the most important qualities 
of the machine is the fact that it does not accompany its verbal messages 
with subtle nonverbal cues of approval or disapproval that are likely to 
be present :Ln almost any human interaction. 
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In addition to the elimination of such subtle cues* CAI programs 
do not contain a residue of evaluations based on prior performance; 
that is, the computer has no "halo effect" in its evaluations. In 
short, these special capabilities of the machine enable the pro- 
grammer to utilize certain features of human interaction and also to 
modify the typical teacher-to-pupil relationship in order to optimize 
the conditions of the learning process. 

4. Motivating and engaging features of CAI 

Informal reports and casual observation support the notion that 
operating the computer terminal has a certain amount of intrinsic 
interest for both children and adults. There are also indications 
that, although there is accommodation over time to the process of input- 
output involved in the operation of the gadgetry of computer terminals, 
properly designed programs maintain a high level of interest and engage- 
ment on the part of the student. This capability of maintaining moti- 
vation in interaction with the machine is an important feature of the 
educational process and has implications for the potential of CAI as a 
socializing instrument. It is not altogether clear what attributes of 
the machine are responsible for the high level of interest displayed by 
students and its maintenance over time. In part, this may follow from 
some of the characteristics of CAI already described. There may, how- 
ever, be another feature which contributes to maintaining a high level 
of interest. This is, in the interaction between the child and the 
machine, new information is generated which is par t icular to that ex- 
change . This new information has to do with competence and mastery. 

Not only does the pupil learn new content from the program, he is con- 
tinually getting information about whether he has the competence to 
deal with the materials, the questions, the problems being presented 
by the machine. This information is, perhaps, a feedback about com- 
petence level which in itself may prepare the child for learning, if it 
is appropriately related to his abilities. Or, it may discourage him, 
if the level of his competence is much below that expected by the pro- 
gram. Conceivably , interest in whether one knows the right answer or 
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has the ability to master the problem may account for the popularity 
of various kinds of multiple- answer quizzes and gidgetry. 

This essentially interactional aspect of CAI comes about as a 
result of the experience of exchange between the human and machine units. 
Presumably it adds to the attraction of CAI for the pupil and thus plays 
a significant role in establishing the machine as a socializing tool. 

If it is the machine that offers the problem against which the student 
can evaluate his level of competence, this feature affords the machine 
a kind of challenging authority, the authority invested in it by the 
willingness of the human to judge and evaluate his own response against 
it. 

5. The computer as part of the authority structure of the school 

To the extent that CAI conveys knowledge by assigning tasks eval- 
uating performance, and sanctioning certain forms of the pupil’s behavior 
it may come to be regarded as a component of the authority structure of 
the school* 

The social context of the school is organizational in nature, in 
the sense that it is a system in which differential power or resource 
capacity is associated with the occupants of various positions in it. 

As in other organizations, legitimation of the power systems of the 
school rests on the idea of authority; that is, in attempting to accom- 
plish objectives, the occupants of the various organizational positions 
rely on normative consent rather than force. A student's interaction 
with CAI, as with a teacher, rests on (a) a power-dependence relation- 
ship in which CAI uses its resource capacity to regulate the student’s 
efforts to reach a goal, and (b) norms and rules governing both the con- 
trol attempts of CAI and the student’s responses to them. 

The view of role relationships within the school system as resting 
on a differential distribution of resource capacity among the partici- 
pants (or occupants of organizational positions in it) follows from 
Emerson's (1962) postulate that (a) power is the characteristic of a 
relationship rather than a person; and (b) in a power-dependence 
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relationship the power of A is proportional to the degree that A can 
mediate between B and B f s goals and inversely proportional to the degree 
that alternative power-dependence relations are available to B for goal 
attainment. This conceptualization is particularly relevant to this 
study since interaction with CAI may generate a power-dependence re- 
lationship between the computer and the student. Such a relationship 
could function as an alternative to the teacher-student power-dependence 
tie and thereby modify the student f s perception of the traditional 
authority structure of the school. 

Implications of the socializing properties of CAI. A central impli- 
cation of the socializing properties of CAI is that these programs do some~ 
thing more than transmit information and cognitive skills. To the degree 
that they generate attitudes and develop expectation states in the child, 
their effect will be felt over a much wider range of behavior than if they 
were simple information-transmitting instruments. 

It has already been suggested that the development of attitudes to- 
ward the computer may be accompanied by adjustments in the attitudes of 
children toward other socializing agents in the school. To the degree 
that the child is impressed with qualities of the computer, such as the 
breadth of knowledge and information it can store and manipulate, the rapid- 
ity with which it responds, and the factualness of its feedback (evaluations 
free of subtle cues and "halo effects”), the human teacher and other sources 
of information (textbooks, newspapers, television, and other mass media) 
may lose status and impressiveness as sources of influence and control. 

There may also be changes in the attitudes of the teacher himself in re- 
sponse to the positive attitudes of children toward CAI, and changes in 
teacher role behaviors. As Hansen and Harvey (1969) envision it, "with 
the computer assuming the major responsibility for information dissemi- 
nation, the teacher’s role is likely to revolve around human relations, 
instructional strategies, construction of learning materials, and learning 
research. ” 
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It is, however, the possible transfer of attitudes toward the 
computer as a source of information in educational settings to 
machines as sources of information in noneducational contexts that is 
of more direct interest to this study. Some assumptions which are 
made about CAI programs, and some of the veracity and validity which 
the machine gains from its location in an educational setting, might 
be unjustified when applied to machines in other locations. 

The emergence of a high level of confidence in machines as 
sources of valid information might be useful. But it is by no means 
assured that the consequences will be benign; it is not possible at 
this point to know whether the transfer of such attitudes would be in 
the public interest or in the interest of individuals. But if the 
central hypotheses and assumptions of the study are valid, such a trans- 
fer seems likely. 

It is perhaps worth noting that the role of pupil in the classroom — 
that is, the behavior of an Individual pupil toward his classmates, his 
teacher, and other equipment and rituals of the class — has few parallels 
outside of school and the formal schooling process. The pupil role be- 
havior a child learns in the school is not functional in many of the situ- 
ations in which he will be operating as an adult — he rarely finds himself 
in a classroom-like situation. The responses to technology, however, and 
the cues which evoke attitudes of trust, resentment, curiosity, etc., to- 
ward the computer are likely to recur because of the similarity of the 
interactional settings outside of the classroom to those operative in inter- 
action with CAI. Cues include anything that clearly identifies that the 
sources of information have been computerized. Cues and labels which give 
this impression are very easy to replicate; and it is these cues perhaps 
more than the size and shape of the room or the console or the typewriter 
itself, that are of importance. 

Future studies are being considered which will examine this tendency 
to transfer expectations from computer-related formats in educational situ- 
ations to computer-related formats in other locations. Other studies are 
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being designed to explore the relative credibility of computer output as 
compared with essentially identical information offered in other forms. 

Method 

Development of Instruments 

One of the purposes of this initial study was to develop suitable 
ways of obtaining data on the types of orientations, attitudes, and feel- 
ings that children hold in interaction with CAI. The conceptual and theo- 
retical issues discussed in the previous section were developed throughout 
the course of the study. There was less opportunity to develop and re- 
vise the instruments and techniques for obtaining data since these neces- 
sarily had to be stabilized in order to get the sort of data needed for 
exploratory purposes. The instruments that were developed, however, 
were based on a number of theoretical and conceptual considerations ^nd 
represent an attempt to bring to bear both methodological and theoretical 
perspectives in this exploratory study. This section describes the 
major instrument used and attempts to identify the combinations of items 
devised to obtain data along dimensions indicated in the previous 
section. The instrument described here :Ls being revised; any attempt 
to replicate or to extend this project should take into account that 
this preliminary questionnaire will be substantially modified in the 
staff’s further investigations. 

Initial attempts to develop instruments were based, of course, upon 
preliminary interviews, and upon some observations of children in re- 
lation to and interaction with the computer consoles. The questionnaire 
and the final form of the interview questions used in the study are in- 
cluded in Appendixes 1 and 2. The presentation of items in this section 
follows more clearly the conceptual orientation of the staff at the 
present time than it does the actual physical format of the questionnaire 
itself. 

One of the instrumentation techniques employed to aid in interpre- 
ting was the use of parallel items and item clusters in obtaining re- 
sponses not only to the computer but also to other sources of instruc- 
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tional information— the teacher, the textbook, T.V. news, and to a 
lesser extent, parents. These comparisons give baselines of re- 
sponses to somewhat more familiar objects and allow some understanding 
of the parameters of responses to CAI and the computer. 

The meaning of the computer and other sources of socialization. 

Since the concepts teacher, computer, television news, textbook, and 
p arents are quite heterogeneous, comparison among them may appear to 
be logically arbitrary. However, devices such as Osgood’s (1957) 
semantic differential allow exploration of the connotative meaning of 
concepts and the degree to which positive or negative feelings are 
associated with them. 

In this study, ten semantic differential scales were applied to the 
concepts teacher, computer, T.V. news, and textbook. Five of these 
scales referred to the evaluation dimension (gives right answers-gives 
wrong answers, fair-unfair, bad-good, like-dislike, and confusing-clear), 
three to the potency dimension (hard-soft, big-small, and difficult- 
easy), and two to the activity dimension (fast-slow, cold-warm). 

The quesionnaire also includes several other items devised to 
Investigate the students’ evaluative perceptions of the computer as an 
agent of socialization. 

The computer as source of information and instruction. In line 

with the view that socialization occurs in situations where partici- 

3 

pant units have differential resource capacity, items were devised 
to investigate the students’ evaluative perception of the machine 
itself, and its uses in CAI, in relation to properties involved in 
two major functions: information dissemination and monitoring of the 



o 

■^Resource capacity encompasses all the kinds of objects (e.g. , texts 
and audiovisual materials) and behaviors instrumental to goal attain- 
ment that the participants bring to a power-dependence relationship, 
including information and behaviors reinforcing or inhibiting re- 
sponses made by the participants during their interaction. 
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performance of tasks Involved In the process of acquisition of the 
information available* As a source of instruction the computer, like 
human communicators, may be evaluated in terms of its perceived cred- 
ibility, and its instrumentality (attractiveness or effectiveness as a 
teacher) to the receiver* s goal-oriented behavior. 

Previous research on human communicators has used variables such 
as intelligence, educational and professional attainment, social status, 
and age to assess the impact of expertise upon communicator persuasive- 
ness. These variables were found to have an impact on communicator 
persuasiveness "even when the area of expertise is irrelevent to the 
point at issue, and where the cues for it are minimal** (McGuire, 1969). 

In this study, the questionnaire items devised to explore expertise 
of the computer dealt, for example, with (a) amount of information, (b) 
validity or correctness of the information transmitted, (c) capability 
to answer almost all questions, and (d) likelihood of making mistakes. 

The concept of tr u s t wor t h ine s s was defined as disinterest and intent (or 
lack of intent) to persuade. Trustworthiness was inferred from items 
dealing with the motivating power of the learning situation offered by 
the computer. These items were designed to explore liking for the style 
of interaction and preference for the medium involved in each of these 
instructional situations. They also dealt with awareness of and satis- 
faction with the way tasks are assigned, and student performance eval- 
uated in both teacher and CAI instructional situations. In other words, 
trustworthiness was not distinguished from attractiveness of, or liking 
for, CAI as compared to other sources or media of instruction. 

In addition, the investigators explored the possibility that both 
expertise and trustworthiness of sources of instruction may be carried 
out to extremes, in the sense that students may attribute to both CAI 
and teacher charismatic qualities — such as infallibility, an almost 
magical capability ! to bring about desirable effects, limitless endur- 
ance in work as well as unpredictability, and unresponsiveness to 
student attempts to modify the course of action followed by the source. 
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Below are listed the items designed to explore the dimensions of 
expertise, trustworthiness, and charisma of the computer as compared 
to other sources of information and instruction. 

Expertise: 

1. How much information does the (computer, teacher, T.V. news) 
have? 

2. How often does the (computer, teacher, T.V. news, textbook) 
make a mistake? 

3. How often do you disagree with what the (computer , teacher , 
T.V. news) says? 

4. Computers are smarter than people. 

5. Computers are smarter than textbooks. 

6. Most big machines are really run by computers. 

7. I believe the (computer, teacher, T.V. news) will always 
be right. 

8. A (computer, teacher) can answer almost all your questions. 

Trustworthiness : 

1* Do you like doing math problems with the (computer, teacher)? 

2. I would prefer to learn math from the (computer, teacher, 
T.V., textbook). 

3. The idea of using a computer scares me. 

4. Most students think that computers are hard to work with. 

5. Most of my friends don’t trust (computers, teachers, T.V. 
news) . 

6. How often does a (computer, teacher) give you enough time 
to answer a question? 

7* When a (computer, teacher) gives you math problems to do, 
how often do you understand what you are supposed to do? 

8. When you have done a math problem, does the (computer, 
teacher) tell you if you are right or wrong? 

9. Are you happy with having the (computer, teacher) choose 
which math problems to give you? 

10. Are you happy with the scores the (computer, teacher) 
gives you on math problems? 
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v Charisma: 

1. A computer sometimes acts like a person. 

2. A (computer, teacher) could help you improve your 
math grades in one month. 

3. A (computer, teacher) never gets tired of working 
with you. 

4. How often do you know what a (computer, teacher) is 
going to do next? 

5. If you wanted to change something in a (computer’s 
teacher’s) lesson, do you think you can change it? 

6. How often does a (computer, T.V. set) break down? 

Two items (4 and 7) under expertise were also expected to convey 
the idea of charisma. Items 6 through 10 under trustworthiness were 
also used to test specific hypotheses about the role of the computer 
as an authority figure in the school (see next paragraph) • Finally, 
items 6 (expertise) and 3 through 5 (trustworthiness) yielded ambiguous 
data which are not analyzed. 

The computer as an authority figure . As indicated earlier, the 
investigators assumed that CAI becomes part of the authority structure 
of the school organization. Organizational sociologists (Scott, 
Dornbusch, Bushing, & Lalng, 1967* Dornbusch & Scott, in press) suggest 
that determining the sources of legitimation of the exercise of power by 
the participants is important to understanding the functioning of an 
organization. They focus attention on (a) those superiors in the system 
whose rules or beliefs support the exercise of power (the authorization 
process); and (b) those subordinates subject to and whose beliefs sup- 
port the exercise of power (the endorsement process). Scott and his 
colleagues suggest that in a power-dependence relationship within an 
organization, attempts to achieve control over member activities toward 
goal attainment are particularly prevalent in the’ process of task per- 
formance. They define four components of this process-allocating a 
task, setting criteria for evaluation, sampling (or supervising task 
exucution) , and appraising task performance— which can be regarded as 
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authority rights or functions that the participants may be seen as au- 
thorized and endorsed to assume. 

With respect to CAI, one may assume that there is a set of norms 
on the basis of which school officials authorize the computer to reg- 
ulate student behavior toward certain goals, i.e., mastery of subject 
matter, satisfactory evaluations or grades, sense of competence, etc. 

In studying the attitudes of students toward CAI, one must (a) establish 
whether students perceive the computer as having the right to exercise 
control over them; (b) establish which functions the computer may exer- 
cise; and (c) obtain students’ estimates as to whether these functions 
or rights are legitimate, that is, are authorized (supported by higher 
school authorities) , endorsed (supported by other students) , and have 
propriety (are considered by the respondent as appropriate). 

View of authority functions: The items designed to explore the 

students' perception of the functions exercised by the computer as com- 
pared to other authority figures (teacher, parents) are listed below: 



1. (The math teacher, computer, your parents) punish(es) 
you when you do something wrong. 

2. (The math teacher, computer) chooses which math problems 
to give you, 

3. (The math teacher, computer) shows you how well or how 
poorly you are doing in math problems. 

4. (The math teacher, computer, your parents) help(s) you 
learn to do math problems. 

5. (The math teacher, computer, your parents) show(s) 
interest in the math work you do. 

6. (The math teacher, computer) gets impatient with you. 

7. (The math teacher, computer, your parents) help(s) 
you get better math grades. 

8. (The math teacher, computer, your parents) check(s) 
your math problems. 

9. (The math teacher, computer, your parents) correct(s) 
your behavior. 
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Perception of task allocation: The following items were designed 

to investigate the students 1 views of the way tasks are allocated by the 
computer as compared to the teacher, and their degree of satisfaction 
with these procedures: 

1. When a (computer, teacher) gives you math problems to do, 
how often do you understand what you are supposed to do? 

2. How often does the (computer, teacher) give you problems 
- which are too hard? 

3. How often does a (computer, teacher) give you enough 
time to answer a question? 

4. How often do you know what a (computer, teacher) is 
going to do next? 

5. If you wanted to change something in a (computer's 
teacher's) lesson, do you think you could change it? 

6. Which one decides what math lessons you get from the 

computer? Response categories to be marked with "Yes," 
"No," or "Don't Know": The math teacher; Somebody at 

Stanford; The score I got the day before; The computer 
supervisor; The computer. 

7* Are you happy with having the (computer, teacher) choose 
which math problems to give you? 

Note: Items 4, 5, and 6 were included to explore the students' feel- 

ings of efficacy with respect to task allocation, and item 

7 is an explicit measure of student satisfaction with task 

allocation as performed by the computer and the teacher. 

Perception of computer as establishing criteria: Five criteria 

were presented and students were asked to rate their importance from 
their own point of view, the teacher's, and the computer's. These 
were: 

1. How fast I do math problems. 
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2, If I get them right, 

3, If I get them all done, 

4, Having a neat paper, 

5, Other things such as coming in late, being absent, talking 
too much, etc. 

View of computer as evaluating performance: The students’ 

views regarding the function of appraising as performed by the 
computer and the teacher were explored using the following questions: 

1. When you have done a math problem, does the (computer, 
teacher) tell you if you are right or wrong? 

2. Do you think that the scores you get on math problems 
from the (computer, teacher) change your math grade? 

3. How much do you care about the scores the (computer, 
teacher) gives you on math problems you do? 

4. Are you happy with the scores the (computer, teacher) 
gives you on math problems? 

Perception of consequences of poor performance: To explore 

the students’ perception of various modalities of sanctions following 
poor task performance, and their evaluation of the relative serious- 
ness of these sanctions, the following items were used: 

1. What can happen to students who do a poor job on math 
problems given by the (computer, teacher)? 

Response categories to be marked by "Yes,” "No," or 
"Don’t Know:" 

(a) They get poor grades • 

(b) The teacher frowns at them. 

(c) The teacher won't like them. 

(d) They have to stay after school, 

2. How bad is this? 
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(b) Getting frowns from the teacher, 

(c) Not being liked by the teacher. 

(d) Having to stay after school. 

Each of these alternatives was rated on a 4-point scale 
(from "Not bad at all” to "Very bad"). 

Legitimacy of computer functions; The following three items were 
included in the questionnaire as measures of propriety, authorization, 
and endorsement of the computer function of appraising student per- 
formance in math: 

1. If you could choose, would the computer score more, the 
same, or less of your math problems? 

2. If your math teacher could choose, would the computer 
score more, the same, or less of your math problems? 

3. If your friends could choose, would the computer score 
more, the same, or less of their math problems? 

Design of the Research 

The questionnaire was administered in a post hoc design. The inves- 
tigators had no control over the allocation of subjects to the treatment 
(CAI) and control (Non-CAI) groups. The research group came from a 
junior high school in the Bay Area and was predominantly from Mexican- 
American, lower socioeconomic background. The students assigned to the 
CAI program were selected by the vice-principal of the school upon recom- 
mendation of their math teachers. The criteria used were (a) achieve- 
ment level in math as judged by the teachers, and (b) standard test 
scores. The CAI program was used in this school as a remedial course 
in the basic arithmetic operations of addition, subtraction, multipli- 
cation, and division. While the students came from grades seven, eight, 
and nine, they were working on math lessons originally designed for fourth, 
fifth, and sixth graders. Only students who had immediate need for such 
remedial instruction were assigned to the program. The total number of 
such students was limited by the availability of teletype equipment. 
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The questionnaire was administered to six math class groups, a 
total of 189 students. Of these, 50 had taken CAI for at least one 
and up to two school years. Although the remaining 139 Non-CAI stu- 
dents were generally performing at a somewhat better level in math than 
their CAI classmates, the entire group should be regarded as a selec- 
ted population. 

The program to which the CAI students were assigned is not instruc- 
tional in the strict sense of the term. Students practice arithmetic 
operations of addition, subtraction, multiplication, and division. 

After each exercise is performed, the solution is instantly evaluated 
by the computer and, if correct, a new exercise or problem is presented. 
If the solution is not correct, the words "No, try again" are typed out 
by the teletype. If the solution is not given within a certain time 
limit, the words "Try again" are repeated. The students get a certain 
number of exercises in each session. At the end of the session the 
percentage of correct responses within a certain period of time is 
typed out by the teletype at the bottom of the page. A sample page of 
this program is shown in Appendix 3. 

The design was structured to permit comparisons of attitudes to- 
ward the computer and toward CAI of students who had had experience in 
the program with those of students who had not been involved in CAI. 

This design permitted analysis of data relevant to the following 
questions: 

1. What are the parameters of the images students hold of the 
computer and of CAI? 

2. What is the effect of participation in the CAI instructional 
program on images of the computer and of the program? 

3. What is the image of the computer and CAI relative to other 
sources of information? 

Data Gathering Procedures 

As indicated above, the students involved in CAI in the school in 
which the study was conducted were those whom the classroom teacher 
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thought would be particularly helped by this kind of supplementary 
practice in mathematics. In negotiations with the school to obtain 
permission to conduct the study, the staff discussed with the vice- 
principal the aims of the study and the techniques planned and shared 
with him the preliminary copies of instruments that were available. In 
these early discussions the procedures planned to assure confidentiality 
of the information sought were also described. To keep answers confiden- 
tial, the questionnaires taken to the university from the school con- 
tained only the students’ code numbers, not their names. A list of both 
code numbers and names was kept on file at the school in the event that 
the research staff might wish to obtain other information or do a follow- 
up at some future time. This procedure permits the staff to examine the 
data without knowing the identity of the individual students; the records 
kept at the school contain the code number but not the data obtained. In 
this way there is no possibility that individual students can be ident- 
ified. The types of feedback to be given to the school of the results of 
the study were also discussed. 

The questionnaire was administered to students in their normal class- 
room grouping to avoid any suspicion that the CAI students were being con- 
sidered as a special group. Students were assured, of course, that their 
responses would remain anonymous and would not be shared with the research 
staff and the school personnel except as group results. Confidentiality 
was achieved by printing the code number at the top of the front page of 
the questionnaire and also on the lower half of the page. Students were 
asked to print their name and grade in the appropriate space on the bottom 
half of the page, and this was later torn off the questionnaire booklet. 
This part of the sheet was left with the school; the questionnaire book- 
lets were returned to the university for transfer to IBM cards. 

In addition, a 10% sample of the respondents was selected for more 
intensive interviewing. These interviews were designed as an indepen- 
dent check upon the dimensions examined by the questionnaire and to 
provide additional responses on aspects of the students’ attitudes which 
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were not included in the questionnaire items themselves. An equal 
number of males and females, CAI and Non-CAI students, spread over 
the three junior high school grades were interviewed. 

Demographic data were taken from the school files for each student 
who had filled out a questionnaire. These data included each student’s 
sex, grade, achievement in math, intelligence test scores, socioeconomic 
background, ethnicity, age, and identification of his math teacher. 
Tables 1 and 2 show the characteristics of the sample on these various 
demographic items. 

Preliminary Analysis of Data — Effect of Independent Variables 

Data obtained through the questionnaire were analyzed by the usual 
univariate categories — distributions, measures of central tendency, and 
measures of variance. To determine the extent to which sample variables 
such as sex, grade level, ethnicity, and the CAI/Non-CAI dichotomy were 
significantly associated with the questionnaire variables, chi-squares 
were computed between the distributions of responses on each question- 
naire item by each of the above-mentioned sample variables— i. e. , CAI 
vs. Non-CAI, male vs. female, -Mexican -American vs. non-Mexican-American, 
and seventh vs. eighth and ninth grade. 

These two-way cross tabulations showed that the proportions of 
significant chi-squares between questionnaire items and idependent vari- 
ables were: CAI/ITon-CAI, 27%; grade, 19%; sex, 13%; and ethnicity, 3% 
of the total possible in each instance. That is, the proportion of 
significant relationships produced by the variables of CAI/Non-CAI, 
grade, and sex were above the expected 5% by chance, assuming that the 
questionnaire variables were independent of each other. The CAI/Non- 
CAI dichotomy accounted for the greatest proportion of significant 
relationships (at or beyond the .05 lsirel of statistical significance), 
followed by grade and sex, in that order. The relationships produced by 
ethnicity were few and cannot be confidently interpreted as reflecting 
real differences in the distributions of item responses due to ethni- 
city. 
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TABLE 1 

Characteristics of the Research Group 



Sex 




Male 


Female 










Totals 




N 


100 


89 










189 




.% 


53 


47 










100 


Age 




Below 13.6 


13.7-14.6 


14. 


,7 & over 










N 


68 


84 




37 






189 




% 


36 


44 




20 






100 


Grade 




7 th 


8th 




9th 










N 


79 


87 




23 






189 




% 


42 


46 




12 






100 


Level of 




Low 


Intermediate 












Perfor- 


















mance in 


N 


32 


157 










189 


Math 3 


% 


17 


83 










100 


SES 




Unskilled 


Semiskilled 














N 


76 


113 










189 




% 


40 


60 










100 


Ethnicity 




Mex.-Amer . 


Oriental 




Black 


Anglo-Amer. 


Other 






N 


139 


9 




8 


27 


6 


189 




% 


74 


5 




4 


14 


3 


100 


SCAT b 




0-15 


16-30 


31 


& above 










N 


58 


41 




46 






145 C 




% 


40 


28 




32 






100 


CAI vs. 




CAI 


Non-CAI 












Non-CAI 




















N 


50 


139 










189 




% 


26 


74 










100 



fMath level of individual students was rated by math teachers. 

SCAT score groupings correspond to midpoints of percentile band. 
C School files included SCAT scores for only 145 (out of 189) students. 
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TABLE 2 

Characteristics of CAT and Non-CAI Groups 









CAI Group 








Non-CAI Group 






Sex 




Male 


Female 




Totals 


Male 


Female 




Totals 




N 


22 


28 




50 


78 


61 




139 




% 


44 


56 




100 


56 


44 




100 


Grade 




7 th 


8th 


9th 




7 th 


8th 


9th 






N 


18 


24- 


8 


50 


65 


60 


14 


139 




% 


36 


48 


16 


100 


47 


43 


10 


100 


Level of 




















Perform- 




Low 


Intermediate 






Low 


Intermediate 






ance in 




















Math 3 






















N 


20 


30 




50 


12 


127 




139 




% 


40 


60 




100 


9 


91 




100 


SCAT b 




1-15 


16 & above 






1-15 


16 & above 








N 


24 


15 




39 C 


34 


72 




106 C 




% 


62 


38 




100 


32 


68 




100 



a Math level of individual students was rated by math teachers, 
k SCAT score groupings correspond to midpoints of percentile band. 
c School files included SCAT scores for 39 (out of 50) CAI students 
and 106 (out of 139) Non-CAI students. 



To examine the possibility that differences by CAI/Non-CAI 
might be confused with differences by other sample variables — 
namely, sex, level of intelligence, and ethnicity — three-way 
cross-tabulations were performed for all the questionnaire 
variables (by sex by CAI/Non-CAI, by intelligence by CAI/Non-CAX, 




29 



and by ethnicity by CAI/Non-CAI) and chi-squares were computed 
between the distributions of responses. This analysis indicated 
that there are virtually no confounding (interactional) effects 
of sex, intelligence level, or ethnicity on the differences found 
between the distributions of responses by the CAI and Non-CAI 
groups. In other words, in virtually no instances did differences 
between CAI and Non-CAI groups seem to be due to unequal distri- 
butions of males vs, females within the CAI/Non-CAI dichotomy. 

Rather, it was the CAI/Non-CAI dichotomy which seemed to create 
artificial differences between the distributions of males and 
females. Of the total significant chi-squares found in the three- 
way cross-tabulations of sex by CAI/Non-CAI (nine for the CAI group 
and 16 for the Non-CAI group), 12 were on variables on which the two-way 
cross-tabulations had revealed significant differences between the 
distributions of males and females; on only three of these 12 variables 
were the two-way distributions by CAI/Non-CAI also significantly 
different. 

A similar situation appeared in the analysis of intelligence level 
and ethnicity. The ethnicity by CAI/Non-CAI by variables analysis 
yielded nine significant chi-squares for the Non-CAI group and five for 
the CAI group. However, only two of these pertained to questionnaire 
items on which the two-way cross-tabulations had indicated significant 
differences between CAI and Non-CAI groups, and on only one questionr 
naire variable did a significant difference found in the distribution 
by ethnicity by CAI/Non-CAI correspond to a significant difference by 
ethnicity in the two-way analysis. Apparently, it was a combination of 
the factors ethnicity and CAI/Non-CAI which contributed to produce 
significantly different three-way distributions. 

The factor of intelligence level was not used in the two-way cross- 
tabulations because intelligence scores were available for only 145 (39 
CAI and 106 Non-CAI) students of the total research group of 189. In 
the three-way cross-tabulations of intelligence by CAI/Non-CAI by variables, 
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four significant relationships were found for the CAI group and l'+ 
for the Non-CAI group. However, on only one questionnaire variable 
were the distributions of both CAI and Non-CAI groups significantly 
different by level of intelligence. The latter finding, in conjunction 
with the fact that the proportion of significant chi-squares obtained 
for the CAI group v;as below the proportion of 5% which is expected by 
chance alone, and that the corresponding proportion for the Non-CAI 
group was barely above chance level, led us to the tentative conclusion 
that the confounding effect of level of intelligence on the distri- 
bution of responses by CAI /Non-CAI was negligible. 

Since the CAI/Non-CAI dichotomy yielded the greatest proportion 
of significant differences in the distributions of responses to the 
various questionnaire items, further computation of univariate statistics 
'^.e., means and standard deviations) was completed for CAI and Non-CAI 
^ups separately. The next stage of the analysis included computation 
of correlational matrices and factor analysis for the purpose of deter- 
mining clusters of items to be used in the analysis and interpretation 
of the results. The grouping of items did not rest entirely on 
statistical grounds; the rationale underlying the selection of items in 
some cases indicated item clusters on an a priori basis. These a priori 
groupings were used if the correlations among the items involved were 
generally significant and in the expected direction. 

The general approach taken by the project staff during this phase 
was to attempt to establish parameters and to obtain information about 
the profile and pattern of orientations toward the computer and CAI. In 
this sense the study provides results of a descriptive and parameter- 
establishing nature which will permit hypothesis-generating as well as 
hypothesis- testing operations. 

There are a number of qualifications to the extent to which these 
findings can be generalized. One is that these data come from students 
involved in a program of arithmetic drill and practice and may not apply 
to tutorial or other instructional CAI programs. The results are also 
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based on a junior high school that draws from a working-class ethnic 
population, and it is not known at this point how similar these 
responses would be to responses of children from other socioeconomic 
and ethnic backgrounds. These qualifications and the post hoc nature 
of the design itself should be kept in mind in considering the results 
described in the following section. 

Results 

The Image of the Computer 

" [Computers ] have a bunch of switches . . , all kinds of 
tape recordings , , , all kinds of lights and buttons . , . 
they look big . , . big doors with lots of lights on, with 
papers to record things . , , they know ... if you ask a 
question, they will answer, they know what you're talking 
about," 

"They give you smart answers back . . • they figure out 
math problems, maybe history problems • • • social studies, 
language . , , spelling, I guess . , . reading, science , • . 
maybe it could diagram things, like in sport or anything." 

(Interview excerpts) 

One of the central questions of this study is whether the concept 
computer has a meaning for children which goes beyond the impact of the 
information and skills it transmits when used in instruction. Is there 
an image of the computer in the child's mind? Has the computer, as used 
in education, in business, in science, in rocketry, and as represented 
by the public press, television, and other mass media in news reports, 
stories, cartoons, and motion pictures, come to have a meaning for the 
population quite apart from the specific applications of its versatile 
technology? Or is the significance of the use of computers in instruction 
to be understood as entirely contingent upon the specific properties of 
each CAI program? 

Perhaps McLuhan’s suggestion that the medium itself contributes to 
the message and to shaping the impact it has upon an audience is relevant 
to this issue. The core of the research staff’s argument — that the 
computer may carry messages, or overtones of meaning, beyond those 
intended by the programmer — does not attempt to prejudge whether such 
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effects, if they exist, will be good or bad. Rather, it: indicates the 
context in which the data of this section should be understood. 

One approach to this question is to inquire about the image of the 

computer held by students who have had direct experience of CAI (CAI 

group) as compared to the image held by students who have not had such 

experience (Non-CAI group). This approach implies that the two groups 

are expected to differ in some specific ways. Leaving aside for the 

moment the possibility that the images of both groups may be contingent 

4 

upon several important mediating variables, the investigators 
hypothesized that CAI and Non-CAI students differ primarily in terms 
of the specificity and clarity of their ideas about, and orientations 
toward, the computer in general and CAI in particular. In other words 5 
it seemed reasonable to expect that experience with CAI influences the 
students’ attitudes toward computers and CAI, and that this influence 
manifests itself in observable ways, primarily through its contri- 
bution to shaping the cognitive components of these attitudes. 

The effect of experience with CAI upon the specificity of students’ 
image of the computer. 

f, I was scared, I thought I could do something wrong and 
make it break.” 

"Well, now it f s a lot easier ’cause I really know how 
to work it and everything ... I like it . . . not scared 
anymore . . .it’s not too much .’ . . you know what you’re 
doing.” 

(Interview excerpts) 

A gross estimate of the effect of experience with CAI comes from 
the proportion of ’’Don’t know” responses or nonresponses to question- 
naire items. The proportions of such ”No opinion” reactions were 
expected to vary both by sampling groups (by CAI vs. Non-CAI) and by 
content of the items. It was expected, first, that items inquiring 



4 The images of CAI students, for example, may be contingent upon 
variables pertaining to the students themselves, the timing of their 
exposure to CAI, the properties of the CAI program, and other char- 
O teristics of the context in which CAI has been experienced. 
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about the computer would yield substantially greater proportions 
of "No opinion" reactions from the Non-CAI than the CAI group, and 
second, that the frequencies of Non-CAI "No opinion" responders 
would vary depending on the item content — items dealing with the 
specifics of the CAI program used at the school were expected to 
yield the highest percentages of "No opinion" reactions on the 
part of Non-CAI students. 

The data shown in Table 3 generally confirm these expectations. 

Over all items dealing with the computer, the proportion of "Don’t 
know" responders and nonresponders was consistently higher for the 
Non-CAI than the CAI group. On the other hand, there were substantial 
variations in the percentages of Non-CAI "No opinion" responders 
across the various items. The highest percentages of such "No opinion" 
reactions by Non-CAI students pertain to items inquiring about specific 
aspects of the CAI program operating at the school; on items, however, 
which did not presuppose experience with this program the percentages 
of "No opinion" reactions were much lower, suggesting that the concept 
computer does have a meaning (though perhaps less clear) for a sub- 
stantial proportion of students who have not had the experience of 
taking instruction through a computer terminal. 

On the basis of these findings it was concluded that comparisons 
between CAI and Non-CAI students would be worthwhile, especially on 
those questionnaire items on which a quite large proportion of Non- 
CAI students gave responses other than "Don’t know." 

The meaning of the concept "computer. 11 The data obtained through 
the ten semantic differential scales on the concept computer are shown 
in Table 4 and Figure* 1. On almost all scales, CAI and Non-CAI students 
rated the computer almost equally favorably. The only instances in 
which the means of the two groups differed significantly were the scales 
"like-dislike" arid "big-small." In the first instance, CAI students 
appeared to like the computer somewhat more than Non-CAI students; the 
difference between the means of the two groups was significant at the 
.05 level. On the scale "big-small" the difference between the mean 
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TABLE 3 

Proportions of "No Opinion" CAI and Non-CAI Responders 
by Categories of Items Inquiring About the Computer and CAX a 



Item Numbers Grouped by Content^ 


% Range of "No Opinion" 
Responders 




CAI 


Non-CAI 


1, Information about Computer Functions 






(Item Nos.: 122,125,128,130,132,135,137,140,143) 


4-38 


69-87 


2, Image of Computer 






(Item Nos.: 231,232,233,238,240-243,245,247 

254,257,264,347,349,356,357,360) 


0-22 


31-53 


3, Sanctions following poor performance 
on Computer Allocated Tasks 






(Item Nos.: 321-324) 


16-28 


42-56 


4, Task Performance Evaluation 
Criteria Attributed to Computer 






(Item Nos.: 341-345) 


2-16 


32-46 


5. Image of Specific Properties 
of CAI Program 






(Item Nos.: 235,249,251,258-262,267,269, 

271,330,351,352) 


2-32 


43-78 



^Proportion of "Don't knpw" responders and nonresponders. 

For specific content of each item see questionnaire in Appendix I, 



scores of the two groups was larger (p < ,001). The mean score for 
the Non-CAI group (X ■ 2,27), suggests that these students tended 
to perceive the computer as "big" rather than "small"; it should be 
noted, however, that a sizeable proportion (492) of this group 
marked the middle point of the scale indicating that they were 
undecided. On the other hand, while the mean score for the CAI group 

suggests a tendency for the group to be undecided (X = 3rl4) , the 

O 
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distribution of responses indicates that, in fact, these students* 
opinions were almost equally divided between the two opposite sides 
of the scale and only a small proportion (28%) of this group were 
actually undecided (see Table 4). Apparently, the responses of Non- 
CAI students reflect on the one hand the fact that many of them have 
not seen computers at all, and on the other, a tendency for those who 
have seen computers to perceive them as big rather than small. In 
contrast, many CAI students seemed to identify the computer with the 
teletype on which they work at school, whereas others appeared to be 
able to distinguish between the computer itself and its extensions, 
such as the teletype. 

In conclusion, the profiles of means for CAI and Non-CAI students 
were nearly identical. These findings suggest that experience with CAI 
does not alter significantly the image of the computer that students seem 
to have formed prior to their contact with the program. This conclusion 
runs counter to the view that the specific properties of the program 
determine the students* image of the computer. 

The level of responses to the semantic differential scales is an 
important indicator of how favorable or unfavorable is the general image 
of the computer held by the students. In general, both CAI and Non-CAI 
students like the computer and perceive it as giving right answers, being 
fast, fair, and good. When the mean scores of each group are rank ordered 
from the most extreme to the least extreme, four of the five scales with 
the most extreme means refer to the evaluation dimension (see Figure 1). 

In other words, four of the five evaluation scales elicited clear-cut 
responses, suggesting that the items sampled to tap the evaluation dimen- 
sion captured some of the most pervasive ideas that CAI and Non-CAI students 
had about the computer. 




"*This concern with level of responding is to be distinguished from differ- 
ences in responses between CAI and Non-CAI students. 
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TABLE 4 

Image of the Computer: Semantic Differential 

(Distributions and Means for CAI and Non-CAI Groups) 





Scale 


Sample 

Groups 


Percent 
1 2 


Distributions 
3 4 5 


X 


t a 


1. 


Soft-Hard 


CAI 


18 


16 


18 


18 


29 


3.23 








Non-CAI 


8 


7 


51 


7 


27 


3.36 


0.648 


2. 


Fast-Slow 


CAI 


64 


10 


8 


10 


8 


1.88 








Non-CAI 


50 


10 


36 


2 


2 


1.96 


0.433 


3. 


Gives right answers- 


CAI 


72 


8 


14 


0 


6 


1.60 






Gives wrong answers 


Non-CAI 


61 


7 


30 


1 


1 


1.73 


0.790 


4. 


Fair-Unfair 


CAI 


56 


18 


10 


6 


10 


1.96 




« 




Non-CAI 


50 


15 


33 


1 


1 


1.87 


-0.519 


5. 


Good-Bad 


CAI 


62 


10 


14 


4 


10 


1.90 








Non-CAI 


44 


10 


42 


2 


2 


2.09 


0.984 


6. 


Warm-Cold 


CAI 


20 


8 


41 


6 


24 


3.06 








Non-CA'i 


11 


10 


58 


2 


19 


3.08 


0.099 


7. 


Like-Dislike 


CAI 


52 


15 


21 


4 


8 


2.02 


* 






Non-CAI 


30 


11 


53 


1 


5 


2.41 


2.007 


8. 


Clear-Confusing 


CAI 


38 


14 


18 


6 


24 


2.64 








Non-CAI 


31 


8 


38 


8 


15 


2.68 


0.142 


9. 


Big-Small 


CAI 


26 


6 


28 


8 


32 


3.14 








Non-CAI 


38 


7 


49 


1 


5 


2.27 


-4.082*** 


10. 


Easy-Difficult 


CAI 


38 


16 


16 


10 


20 


2.58 








Non-CAI 


21 


J1 


54 


4 


10 


2.69 


0.515 



a Two- tailed t 
* 

p < .05 

*** 

p < .001 
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FIGURE 1 

Image of Computer 
(CAI and Non-CAI Groups) 



Scale 

Right 

Answers 

Fast 

Good 

Fair 

Like 

Easy 

Clear 

Soft 

Big 

Warm 



1 



2 3 4 5 




Wrong 

Answers 

Slow 

Bad 

Unfair 

Dislike 

Difficult 

Confusing 

Hard 

Small 

Cold 




CAI. 



Non-CAI’ 
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The only nonevaluation item included in the five most extreme scale 
means referred to the computer as being "fast" as opposed to "slow." 

This scale recorded the second most extreme mean score, thereby giving 
evidence for the importance of this feature of the computer in general, 
and the CAI program in particular. That this scale loads highly on 
Osgood's activity factor suggests that had more items drawn from this 
factor been included in the questionnaire then the activity dimension 
might have emerged as a significant aspect of the students' attitudes 
toward the computer. 

As for the least extreme scales, most were in a direction indicating 
a favorable opinion about the computer. If anything, the computer was 
seen as "easy" rather than "difficult," "clear" rather than "confusing," 
and "hard" rather than "sof£." As was discussed above, there were split 
opinions over "big-small." Finally, "cold-warm" was placed at the 
neutral point of the scale, suggesting that the majority of students 
considered the computer as being neither "cold" nor "warm" (see also 
Table 4) . 

The computer as a source of information and instruction. 

"Oh, the computer knows everything about math . . . reading, 
history . . . math, English, social studies, different 
languages . . . lots of things." 

"It doesn't know any more than human beings do." 

(Interview excerpts) 

Earlier in this report, it was suggested that a major dimension 
of the computer' s potential to exercise the role of a socializing 
agent lies in the fact that it is an effective instrument of information 
processing and dissemination. As such, it may come to be regarded as a 
source, not simply a channel, of information dissemination, and thus be 
evaluated in terms similar to those applying to human communicators. 

It can be inferred from the previously reported data on the semantic 
differential, in particular on the scales "Gives right answers-gives 
wrong answers" and "fair-unfair," that the computer may be thought of as 
a source of information and instruction and may, therefore, be valenced 
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along the dimensions of expertise and trustworthiness. On these scales, 
the proportions of both CAI and Non-CAI students who recorded clear- 
cut favorable responses were high enough to suggest that correctness 
of the information transmitted and fairness are specific characteristics 
of the image of the computer as an instrument of information processing 
and instruction. 

This section contains an analysis of data based on questionnaire 
items devised to explore the students’ views about computer expertise 
and trustworthiness. In addition, this section contains data drawn from 
items designed to explore the possibility that confidence in the computer’s 
expertise and trustworthiness may go beyond a realistic appraisal of 
its capabilities and limitations and become a view of the computer as 
endowed with charisma. 

1. Expertise 

"[Computers get their information] ... from the people in 
Stanford working the big computer ... I don’t know, I guess 
from real smart, intelligent people who want to make creators 
(sic) ... maybe professors.” 

"Computers are programmed by human beings, so they’re not 
smarter than humans." 

"It’s possible [that the computer makes mistakes], but 
not probable ... I don’ t think it would unless there is some- 
thing wrong with the wire." 

(Interview excerpts) 

The items included in the questionnaire to explore the students’ 
views about the expertise aspect of computer credibility are listed in 
Tables 5 and 6. The matrix of Pearson’s product moment correlations 
among these items (see Table 5) shows that the proportion of significant 
coefficients is greater than chance for both the CAI and Non-CAI groups, 
especially for the former. Of a total 28 coefficients for each group, 
sixteen (57%) were significant (at .05 or better) for the CAI group, and 
eight (28%) for the Non-CAI group. These data suggest that these items 
may indeed convey the idea of a quality of the computer that could be 
labelled expertise. 
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TABLE 5 



Correlations Among "Computer-Expertise" Items 
for CAI and Non-CAI Groups 3 





Items 


Sample 

Groups 


1 


2 


3 


4 


5 6 


7 8 


1. 


Gives right 
answers-Gives 
wrong answers. 


CAI 

Non-CAI 


1.00 

1.00 












2. 


A computer can 


CAI 


** 
.42 1 


.00 












answer almost all 
your questions. 


Non-CAI 


.05 1 


.00 










3. 


Computers are 


CAI 


** 

•4!* 


.41* 1 


.00 










smarter than 
people. 


Non-CAI 


.24 


.15 1 


.00 








4. 


Computers are 


CAI 


* 

.37 


* 

39 


.09 


1.00 








smarter than 
textbooks. 


Non-CAI 


-.07 


.38 


.06 


1.00 






5. 


How often do 


CAI 


.25 


.28 


* 

.38 


* 

.35 1 


.00 






you disagree 
with what a 


Non-CAI 


-.15 


.19 


.06 


.05 1 


.00 






computer says? 
















6. 


How much infor- 


CAI 


** 

-.38 - 


„ *** 
•60^* - 


.43. -.34 - 


.26* 1.00 






mation does a 
computer have? 


Non-CAI 


-.07 - 


.32 - 


.29 


-.11 


.00 1.00 




7. 


I believe a 


CAI 


* 

.31 


•25* 


• 12* 


** 

.44 


** 

.38 .28 


1.00 




computer will 
always be right. 


Non-CAI 


.10 


.29 


.25 


.13 


.02 -.23 


1.00 


8. 


How often does 


CAI 


.09 


•14* 


* 

.36 


-.21 


.12 -.16 


•io**i.oo 




a computer make 
a mistake? 


Non-CAI 


.11 


.30 


.10 


.15 


.20 -.09 


.38 I. 00 



a The sign of r's reflects the direction of the scale. See questionnaire 
(Appendix 1). 

* = p < .05 

** = p ,< . 01 

Q = p < .001 
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Comparison of the mean scores of CAI and Non-CAI students on 
these items indicates no substantial differences between the ti7o groups 
(see Table 6). The only exception to this generalization pertains 
to the item inquiring about the amount of information that the computer 
is believed to have. On this item, Non-CAI students, compared to their 
CAI peers, appeared to be somewhat more enthusiastic in their estimates 
of the computer* s "erudition." However, the difference between the two 
means, although significant (p < .05), was not very large. 

These findings lend some additional support to the view suggested 
in the preceding section that students come to CAI with certain precon- 
ceptions about the computer which are not substantially altered by 
their participation in CAI. Further data are needed, of course, from 
students of different age levels, participating in a variety of CAI 
programs, and at varying lengths of time, to test the generalizability 
of this tentative conclusion. 

The level of means pertaining to these items suggests that both 
groups (CAI and Non-CAI) have positive views about the computer’s 
expertise. Thus, both groups appeared to be convinced that the computer 
gives right answers and both tended to agree rather than disagree with 
the idea that the computer is "smarter than textbooks, " "will always 
be right, ** and "can answer almost all your questions. " Further, both 
groups appeared to expect the computer to have a large amount of inform- 
ation, to make mistakes rather infrequently, and to give messages with 
which they would seldom disagree. However, the statement, "Computers 
are smarter than people, " elicited conflicting opinions from both groups. 

Examination of the distributions of responses to these items 
also seems worthwhile to gain a clearer understanding of the data. For 
example, it is notable that on the semantic differential scale "gives 
right answers-gives wrong answers, 11 although twice as many Non-CAI as 
CAI students appeared to be undecided (30% of the Non-CAI group vs. 14% 
of the CAI group), a sizeable proportion from each group (80% of the CAI 
group vs. 68% of the Non-CAI group) recorded a preference for the left 
side of the scale. Moreover, 72% of the former group and 61% of the 
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TABLE 6 

"Expertise" of Computer as Source of Information 
(Distributions and Means for CAI and Non-CAI Groups) 

















%"No 






Sample 


Percent 


Distributions 




Opin- 




Items 


Groups 


1 


2 


3 


4 


5 


ion" 


X t a 


1. Gives right 


CAI 


72 


8 


14 


0 


6 




1.60 0.790 


answers-Gives 
wrong answers. 


Non-CAI 


61 


7 


30 


1 


1 




1.73 




Strongly 


Agree 


Dis- 


Strongly 










Agree 




agree 


Disagree 








2. A computer can 


CAI 


20 


56 


10 


14 




18 


2.19 -0.283 


answer almost all 
your questions. 


Non-CAI 


18 


55 


20 


7 




33 


2.15 


3. I believe a 


CAI 


27 


41 


25 


7 




12 


2.11 1.804 


computer will 
always be right. 


Non-CAI 


16 


34 


44 


6 




36 


2.40 


4. Computers are 


CAI 


15 


50 


15 


20 




20 


2.40 0.904 


smarter than 
people. 


Non-CAI 


20 


25 


34 


22 




33 


2.58 


5. Computers are 


CAI 


24 


61 


7 


7 




18 


1.97 -0.361 


smarter than 


Non-CAI 


27 


58 


11 


4 




33 


1.92 


textbooks. 




None 


Some 


Much 


Very Much 








6. How much infor- 


CAI 


6 


15 


17 


62 




4 


3.35 1.976 1 


mation does a 
computer have? 


Non-CAI 


1 


7 


18 


74 




40 


3.64 




Never 


Some- 


Usu- 


Always 














times 


ally 










7. How often do 


CAI 


63 


23 


6 


8 




4 


1.60 -1.346 


you disagree 
with what a 
computer says? 


Non-CAI 


70 


16 


5 


3 




73 


1.35 


8. How often does 


CAI 


56 


33 


11 


0 




10 


1.55 0.000 


a computer make 
a mistake? 


Non-CAI 


50 


44 


6 


0 




48 


1.55 






a Two- tailed t 
* = p < .05 
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latter marked the extreme left position of the scale, suggesting a firm 
belief that the computer gives right answers. 

On the items "A computer can answer almost all your questions" and 
"Computers are smarter than textbooks," agreement (strong or moderate) 
was recorded by a clear majority of both CAI and Non-CAI students. In 
contrast, on the items "I believe a computer will always be right" and 
"Computers are smarter than people;" Non-CAI students were clearly 
divided in their expression of agreement and disagreement, and the 
tendency to agree rather than disagree with these statements was apparent 
(but not pronounced) only for the CAI group. In other words, a sizeable 
minority of the CAI group and half the Non-CAI group rejected the idea 
of computer superiority over people in terms of "smartness" as well as 
that of computer infallibility. While it is difficult to clarify the 
meaning of disagreement with the first** of these assertions, disagreement 
with the idea of the computer being always right should probably be 
understood in connection with responses to the item dealing with the 
frequency of computer mistakes. On this item, 44% of the CAI group and 
50% of the Non-CAI group appeared to expect the computer to make mistakes 
"sometimes" (CAI: 33%; Non-CAI: 44%) or "usually" (CAI: 11%; Non-CAI: 

6%) ; the remaining 56% of the CAI group and 50% of the Non-CAI group 
responded "never#" In other words, while a clear-cut majority of these 
students attributed to the computer considerable expertise, nearly half 
refused to identify expertise with infallibility, and stressed their 
awareness that the computer is capable of making mistakes.^ 



It is not clear whether disagreement with the statement "Computers are 
smarter than people" refers to its specific content (meaning that com- 
puters are not smarter than people), or implies rejection of the idea 
of comparing people and computers in terms of smartness. 

^It is possible that by computer mistakes many students meant failures 
of the system hardware, since 52% of the CAI group and 68% of the Non-CAI 
group indicated that they expect the computer to break down "sometimes." 
The findings on this item are discussed in more detail in a subsequent 
section. 
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2. Trustworthiness 

"At the computer you learn more, because it tells you it's 
wrong and you just keep doing it until it tells you you* re 
right." 

"It shows the answers and your mistakes, and you can see 
how ... what you do wrong." 

"[Since I started working at the computer] I am getting beuter 
grades . . . Things we have . . . they seem easier to me ... like 
problems that I didn't know how to do now I know how to do. 

By mistakes ... it corrects me and shows what I f m doing wrong." 

"You learn more ... the computer sometimes gives you the same 
problem twice ... and when you get it wrong the first time, the 
second time you can get it right." 

(Interview excerpts) 

Host of the questionnaire items grouped under trustworthiness 
focus on the machine-learner interaction. Intercorrelations among 
the items (see Table 7) suggest that they tap a common dimension of the 
students 1 image of the computer. This sense of trust is based not so 
much on the correctness of the information transmitted as on the way in 
which the interaction between the learner and the machine takes place. 

In other words, the focus is on the interaction process rather than the 
content of the program. For example, perception of the computer as 
"giving enough time to answer a question," and as "telling if the 
response is right or wrong," as well as "satisfaction with having the 
computer choose which problems to give," "liking for doing math problems 
with the computer," and "preference for learning math from a computer" 
were all significantly associated with perception of the computer as 
"fair" (See Table 7, Column 1). The coefficients involved reached 
significance levels only for the CAT group, a finding which suggests 
that experience with CAI makes for more cohesion of attitude toward the 
computer as a monitor of a learning situation. In other words, this more 
definite sense of "trustworthiness" in essence may be a reflection of the 
students' feeling that involvement in the learning situation created by 
a CAI program helps them fulfill specific expectancies associated with 
the attainment of a more general goal, such as learning mathematics. 
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TABLE 7 

Correlations Among "Trustworthiness of Computer" Items 
For CAI and Non-CAI Groups 3 







Sample 


















Items 


Groups 


1 


2 


3 


4 


5 6 


7 


8 


1 . 


S.D. Scale 


CAI 


1.00 
















"Fair-Unfair" 


Non-CAI 


1.00 














2 . 


How often does 


CAI 


-.31* 1 


.00 














a computer 
give you 
enough time to 


Non-CAI 


-.28 1 


.00 














answer a 




















question? 


















3. 


When the com- 


CAI 


-.24 


.26 1 


.00 












puter gives 
you math prob- 
lems to do, 
how often do 
you understand 
what you are 
supposed to do? 


Non-CAI 


.02 


.20 1 


.00 










4. 


Are you happy 


CAI 


-.33* 


. 39 ** 


. 47 *** 


1.00 










with having the 
computer choose 
which math prob- 
lems to give you? 


Non-CAI 


-.20 


.48* 


.26 


1.00 








5. 


When you have 


CAI 


-. 37 ** 


.36* 


.29* 


.41** 


1.00 








done a math prob- 
lem, does the 
computer tell 
you if you are 
right or wrong? 


Non-CAI 


-.16 


.41* 


.42* 


.54** 


1.00 






6 . 


Do you like doing 


CAI 


-.51*** 


.25 


.28* 


. 39 ** 


.44*** 1.C0 








math problems with 
the computer? 


Non-CAI 


-.02 


. 54 ** 


.15 


.41** 


. 53 *** 1.00 






7. 


I would prefer to 


CAI 


.45*** 


.37**- 


.26 


-.31* 


-.37** -.46*** 


1.00 






learn math from a 
computer. 


Non-CAI 


.19 - 


.08 - 


.41** 


-.17 


.02 -.28** 


1.00 




8 . 


Are you happy with 


CAI 


-.23 


. 39 ** 


.17 


.17 


.28* .28* 


-.43*** 


1.00 




the scores the 


Non-CAI 


.16 


.49* 


.24 


. 69*** 


.56** .63*** 


.14 


1.00 




computer gives you 
on math problems? 



















3 The sign of r's reflects the direction of the scale* See questionnaire 
(Appendix 1) . 

* «= p <T .05 

** = p <.01 

*** = p < . 001 
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Further inspection of the correlational matrix suggests that the three 
central characteristics which seem to make up the trustworthiness of the 
learning situation experienced by the students are the clarity of the message 
(When the computer gives you math problems to do, how often do you understand 
what you are supposed to do?), the time allowed for the performance of each 
specific task (How often does a computer give you eixough time to answer a 
question?), and the availability of immediate feedback (When you have done a 
math problem, does the computer tell you if you are right or wrong?). 

The level of responses to these items (see Table 8) indicates that 
students do have confidence in the interactive features of the CAI pro- 
gram, A second feature is that experience with CAI greatly affected 
the proportions of "No opinion" responders within each group. On five 
of the eight items listed in Table 8 S the proportions of Non-CAI "Don't 
know" responders and nonresponders were greater than 50%. Those students 
without experience with CAI who did respond appeared to have an over 
optimistic or unrealistic view of the trustworthiness of the learning 
situation: They tended to overestimate the amount of time provided by 

the CAI program and to underestimate the degree of satisfaction that would 
come from experience with CAI. This higher level of satisfaction with 
the computer is also expressed in the greater preference of CAI students 
for the computer as a medium of instruction in mathematics. 

In summary, experience with CAI consolidates and strengthens students 1 
views of the computer as trustworthy! A central aspect of this image 
is that the computer gives immediate feedback about the quality of the 
student's performance on assigned problems. Both CAI and Non-CAI students 
were aware of this feature of the program. 

3. Charisma - Personalization 



"Like brain machine ... you want to know, you stick a slot, 
you ask it, it will answer back to you." 



"[In scoutorama] there's somebody in [the computer] ... you 
put your name there and everything . . . put down a question and 
put it on it through a slot, and the guy inside reads it and 
then he gets papers on that *.. slips it out the other end." 



erIc 



« . . 



TABLE 8 



47 



"Trustworthiness" of Computer 
(Distributions and Means for CAI and Non-CAI Groups) 















% ,l No 




Items 


Sample 


Percent Distributions 


Opin- 






Groups 


i 


2 


3 


4 5 


ion" 


. x t a 


1. S.D. Scale: 


CAI 


56 


18 


10 


6 10 




1.96 -.519 


Fair-Unfair 


Non-CAI 


50 


15 


33 


1 1 




1.87 






Never 


Some- 


Usu- 


Always 












times 


ally 








2. How often does 


CAI 


27 


47 


18 


9 


10 


2.09 2.001* 


a computer give 
you enough tine 
to answer a 
question? 


Non-CAI 


23 


23 


27 


27 


78 


2.57 


3. When a computer 


CAI 


4 


40 


38 


17 


6 


2.68 -1.653 


gives you math 
probs. to do, 
how often do you 
understand what 


Non-CAI 


13 


40 


40 


6 


66 


2.40 


you are supposed 
to do? 
















4. When you have 


CAI 


6 


2 


10 


82 


0 


3.67 -1.626 


done a math prob. , 
does the computer 


Non-CAI 


7 


14 


12 


67 


59 


3.30 


tell you if you 
are right or 
















wrong? 




No, not 


Yes, 


Yes, 


Yes ,very 










at all 


some 


Much 


much 






5 * Are you happy with 


CAI 


15 


50 


13 


22 


8 


** 

2.41 -2.577 


. having the comp, 
choose which math 
probs. to give you? 


Non-CAI 


31 


54 


10 


5 


71 


1.90 


6. Do you like doing 


CAI 


12 


18 


29 


41 


2 


2.98 -1.025 


math probs. with 
the computer? \ 


Non-CAI 


6 


36 


29 


28 


39 


2.80 


7. Are you happy with 


CAI 


12 


35 


41 


12 


2 


2.53 -0.143 


the scores the 


Non-CAI 


17 


33 


33 


17 


78 


2.50 


comp, gives you on 
math problems? 






t 
















Ranks 












1 


2 


3 


4 






8« I would prefer to 


CAI 


56 


32 


6 


6 


0 


1.62 2.876*** 


learn math from a 
computer. 


Non-CAI 


37 


28 


24 


11 


0 


2.10 



a Two- tailed t 
* * p < .05 

** = p < .02 

*** = p < .001 
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"IBM works some • * * like cards ... there are answers on it ... 
it tells people who are working with it • • » answers about every- 
body's score on different schools and places and days . . . I think, 
like • • • police. I think they use them to ... to keep records of 
things." 

"If he was programmed for only a certain thing, he would know 
only that certain thing, but if he was programmed for lots of things, 
he would know lots of things like one computer would only know 
to do math, but another computer might be able to do math, social 
studies, and English, and all that." 

(Interview excerpts) 

Observation of students working at computer terminals and inter- 
view material collected in the early stages of the study. suggested the 
possibility that students might attribute to the computer qualities 
denoting a certain power which goes beyond the idea of expertise or 
trustworthiness. To investigate the possibility that students may 
attribute to the computer human-like, or even superhuman (charismatic) 
qualities — such as the ability to bring about desirable effects within 
very short periods of time, limitless endurance in work (lack of fatigue 
or mechanical failure), infallibility, unpredictability, and unrespon- 
siveness to external attempts for change — specific items were included 
in the questionnaire (see Tables 9 and 10). 

The matrix shown in Table 9 indicates that the items designed to 
convey the idea of charisma and personalization of the computer were 
interrelated to an extent which justifies the inference that they tap a 
specific dimension of the students 1 image of the computer. Of a total 
28 coefficients for each group, 15 (53%) were significant for the CAI 
group and 8 (28%), for the Non-CAI group. 

For both CAI and Non-CAI groups the computer has a charismatic 
quality. Inspection of the mean scores and distributions of responses 
of CAI and Non-CAI students on these items (see Table 10) indicates that 
a clear-cut majority of both groups recorded agreement (strong or 
moderate) with the statements "A computer never gets tired of working 
with you" and "A computer could help you improve your math grades in one 
month." Further, both groups appeared to agree rather than disagree with 
the statement "A computer sometimes acts like a person," although the 
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TABLE 9 

' V 

Correlations Among Computer "Charisma-Personalization" Items 
for CAI and Non-CAI Groups 3 







Sample 














Items 


Groups 


i 


2 


3 4 


5 6 7 


8 


L. 


A computer could 


CAI 


1.00 












help you improve 
your math grades 
in one month. 


Non-CAI 


1.00 
• .46 










2. 


Computers are 


CAI 


1.00 










smarter than 
people. 


Nor -CAI. 


.02 


1.00 








3. 


A computer some- 


CAI / 


.30 


* 

.38* 


1.00 








times acts like 


Non-CAI 


.11 


.26 


1.00 








a person. 


j 












4. 


A computer never 


d ai 


.21 




-.07 1.00 








gets tired of 
working with yoii. 


Non-CAI 


.03 


.30 


-.09 l.-.OO 






5. 


I believe a com- 


CAI 


*17jl 


.35* .07* 


1.00 






puter will 


Non-CAI 


.37 


.25 


.21 .24 


1.00 






always be right. 




** 




* 






6. 


How often do you 


CAI 


.38 


.28* 


.36 -.05 


.27 1.00 






know what a com- 
puter is going 


Non-CAI 


.23 


-.27 


.05 -.08 


-.13 1.00 






to do next? 




.15 


* 


** * 


* * ■ 




7. 


If you wanted to 


CAI 


.35 


.39 -.35 


.32 .34 1.00 






change something 
in a computer’s 


Non-CAI 


.03 


-.09 


-.02 -.12 


-.13 .21 1.00 






lesson do you 
think you could 
change it? 










-.03 -.40 .13 




8. 


How often does a 


CAI 


.35 


.23 


-.07* .04 


1.00 




computer break 
down? 


Non-CAI 


.11 


-.22 


-.29 -.15 


.21 -.17 .15 


1.00 



3 

The sign of r's reflects the direction of the scale. See questionnaire 
(Appendix 1). 

* = p < .05 

** = p < .01 

*** = p < .001 



o 

ERIC 

iifflimiffaHaaaa 



50 



tendency to agree was more pronounced among CAI than Non-CAI students. 

On the other hand, the statements "Computers are smarter than people" 
and "X believe a computer will always be right" elicited clearly split 
opinions from Non-CAI students, whereas CAI students recorded higher 
proportions of agreeing than disagreeing responses. However, on none 
of these items were CAI and Non-CAI group means significantly different, 
a finding which suggests that the tendency to perceive the computer as 
endowed with charismatic qualities is independent from experience with 
CAI. Viewed in conjunction with the fact that on these items, the 
proportion of "Don’t know" responders and nonresponders in the Non-CAI 

g 

group was relatively low, these data lend additional support to the 
interpretation mentioned earlier that students come to CAI with certain 
preconceptions which either remain unaltered by their actual experience 
with the CAI program or are further strengthened. 

Students feel that they have little power over the computer. Both 
CAI and Non-CAI students appeared to perceive the computer as unresponsive 
to eventual student attempts to bring about modification of the content 
or the format of the lessons it gives. In addition, both CAI and Non- 
CAI students appeared to regard the CAI program as unpredictable. Since 
responses to other questionnaire items have indicated that CAI students 
know from experience the format of the drill-and-practice lessons they 
receive, it may be the difficulty level of the lessons that they cannot 
predict. Whatever the specific meaning of responses to Item 5, it is 
notable that, for the CAI group, this item is significantly related to 
Item 7, which explores students’ views of their ability to bring about 
change in a computer-administered lesson. Thus, the data from both these 
items suggest that the sense of control that CAI students experience over 



8 

Low proportions of "No opinion" Non-CAI students indicates that the means 
shown for the Non-CAI group are based on N’s large enough to be relatively 
safely comparable to those obtained from the CAI group. The modal response 
for the Non-CAI group is not "Don’t know" or no response, as was true on 
other items. 
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TABLE 10 

"Charisma - Personalization" of Computer 
(Distributions and Means for CAI and Non-CAI Groups) 









* 








"% n No 








Items 


Sample 


Percent Distributions 


Opin- 










Groups 


1 


2 


3 


4 


ion" 


X 


t a 






Strongly Agree 


Disagree Strongly 












Agree 






Disagree 








1 . 


A computer could 


CAI 


24 


52 


14 


10 


16 


2.09 


0.116 




help you improve 
your math grades 
in one month. 


Non-CAI 


22 


52 


20 


6 


43 


2.11 


, 


2. 


Computers are 


CAI 


15 


50 


15 


20 


20 


2.40 


0.904 




smarter than 
people. 


Non-CAI 


20 


25 


34 


22 


33 


2.58 




3. 


A computer some- 


CAI 


19 


52 


17 


12 


16 


2.21 


1.453 




times acts like 
a person. 


Non-CAI 


10 


49 


29 


13 


39 


2.45 




4. 


A computer never 


CAI 


37 


48 


11 


4 


8 


1.83 


-0.034 




gets tired of 
working with you. 


Non-CAI 


32 


57 


7 


4 


39 


1.82 




5. 


I believe a com- 


CAI 


27 


41 


25 


7 


12 


2.11 


1.804 




puter will 
always be right. 


Non-CAI 


16 


34 


44 


6 


36 


2.40 








Never 


Some- 


Usually 


Always 
















times 












6. 


How often do you 


CAI 


65 


25 


10 


0 


4 


1.46 


-2.111* * 




know what a com- 
puter is going 
to do next? 


Non-CAI 


87 


8 


1 


3 


50 


1.20 




7. 


If you wanted to 


CAI 


76 


20 


0 


4 


10 ! 


1.33 


1.115 




change something 
in a computer's 
lesson, do you 
think you can 
change it? 


Non-CAI 


68 


19 


7 


6 


50 


1.51 




8. 


How often does a 


CAI 


2 


52 


28 


18 


0 


2.62 


-2.821** 




computer break 


Non-CAI 


9 


68 


15 


8 


53 


2.21 





down? 



a Two- tailed t. 

* = P < .05 

** = P < *oi 
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the computer-monitored learning situation is very low. Furthermore, the 
direction of correlations between each of these efficacy items and the 
items exploring the tendency to attribute to the computer charismatic 
qualities indicates that the lower the student’s sense of efficacy over 
the computer the higher the likelihood that he will regard it as possess- 
ing charismatic powers (see Table 9) . 

This association between the CAI students* view of the computer as 
having charisma and their sense of low control over computer-monitored 
learning situations is an important finding because of its potential 
for establishing a dependency relationship. Of course, at this stage 
causality between the two cannot be inferred. Exploration of possible 
contingent relationships between viewing the computer as charismatic and 
a sense of low efficacy over teacher-monitored learning situations may help 
shed additional light on the issue. 

Responses to the question, **How often does a computer break down?” 
indicate that both CAI and Non-CAI students have a quite realistic view 
of the technical efficiency of the machine. Only 2% of the CAI group 
(and 9% of the Non-CAI group) responded "never,** while 52% of the 
former, and 68% of the latter group marked the alternative ** some times. ** 

The difference between the mean scores of the two groups o: f Ids item 
indicates that Non-CAI students, compared to their CAI peers, had a 
higher regard for the technical efficiency of the machine (see Table 10) , 

It is notable that for the CAI group , this item was negatively related 
to the item inquiring about predictability of the program (r~ -.40, 
significant at the .01 level) and positively related to the item inquiring 
about the extent to which the computer makes mistakes (r=.43, signi- 
ficant at the .01 level). Apparently, for some CAI students perception of 
the CAI program as unpredictable and/or prone to errors is associated with 
experiences of failures of the computer hardware. 

The Computer and Other Sources of Socialization 

A basic hypothesis of this study was that the introduction of CAI 
in the school would affect the students* perception of, and attitudes 
toward, other agents of socialization. To the extent that the computer 
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provides a valid alternative to traditional learning situations, it 
might be seen as more desirable. Thus, a comparison of the child's 
evaluative perception of the computer with traditional sources of 
instruction (e.g., teacher, textbook, etc.) is an important way of 
exploring the impact of CAI on the educational ecology. 

The results reported in this section involve comparisons between 
the computer and the teacher, textbook, and television news. They focus 
on the general image of these sources of socialization, as reflected on 
the semantic differential. Teacher and computer will also be compared 
along the dimensions of expertise, trustworthiness and charisma. 

The image of the computer and the teacher. Students hold a more 
favorable image of the computer than of the teacher. This applies for 
both CAI and Non-CAI students (see Figure 2 and Table 11). For the CAI 
group, significant mean differences indicate that these students regard 
the computer as fairer, easier, clearer, bigger, more likable, and better 
than the teacher. On only one of the five scales (see p. 16) comprising 
the evaluation dimension (the scale "gives right answers-gives wrong 
answers") was the mean difference between computer and teacher nonsignif- 
icant for the CAI group. And on this scale the direction of the difference 
was the same as on the other scales: the computer appeared more likely 

to give right answers than the teacher. For the Non-CAI group, mean 
differences were significant on nine of the ten scales (the exception was 
the scale "big-small"), and larger than for the CAI group, indicating 
that these students had an even more favorable view of the computer as 
compared to the teacher. However, as can be seen in Figure 2, the actual 
difference between CAI and Non-CAI students was in their image of the 
teacher rather than the computer; the latter group held a clearly less 
favorable image of the teacher than did the former, while there was 
practically no difference between the two groups in terms of their ratings 
of the computer. 

It is difficult to argue that, for the CAI group, the image of the 
teacher was favorably influenced by their experience with CAI, although 
this is possible. If experience with the drill-and-practice program 
actually helped them gain in competence, the fact that they were selected 
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by the teacher may make them feel more positive toward him. Further 
evidence is needed, of course, to clarify this question. 

TABLE 11 

Image of Computer and Teacher: Semantic Differential 

(Means for CAI and Non-CAI Groups) 



Scale 


CAI 

Computer Teacher 
X X 


t a 


Non-CAI 

Computer Teacher 
X X 


t a 


Soft - Hard 


3.23 


3.76 


1.69 


3.36 


4.01 


** 

4.08 


Fast - Slow 


1.88 


2.35 


1.49 


1.96 


2.72 


** 

4.86 


Right - Wrong Answers 


1.60 


1.89 


0.85 


1.73 


2.08 


** 

2. 73 


Fair - Unfair 


1.96 


2.74 


* 

2.39 


1.87 


3.15 


** 

8.30 


Good - Bad 


1.90 


2.70 


A 

2.66 


2.09 


3.05 


** 

5.43 


Warm - Cold 


3.06 


3.21 


0.64 


3.08 


3.47 


* 

2.42 


Like - Dislike 


2.02 


2.86 


aa 

4.03 


2.41 


3.28 


AA 

5.77 


Clear - Confusing 


2.64 


3.21 


A 

2.08 


2.68 


3.46 


. ,** 
4.36 


Big Small 


3.14 


2.23 


_ AA 

-3.16 


2.27 


2.31 


0.62 


Easy - Difficult 


2.58 


3.26 


A 

2.35 


2.69 


3.48 


AA 

4.57 



a Two-tailed t 
** = P ^ * 05 

= p < .01 

Image of the computer and other non-human sources of information. 
Students have a more favorable image of the computer than of the text- 
book or T.V. news. Data from the semantic differential show that the 
mean scores pertaining to the computer differed significantly from those 
pertaining to the textbook and T.V. news for both CAI and Non-CAI groups 
(see Table 12). Compared to the textbook, the computer appears to be 
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Scale 

Soft 

Fast 

Right 

Answers 

Fair 

Good 

Warm 

Like 

Clear 

Big 

Easy 



FIGURE 2 

Images of Computer and Teacher 
(CAI and Non-CAI Groups) 

1 2 3 4 5 
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regarded by CAI students as softer, faster, more likely to give right 
answers, more likable, clearer, and easier. Compared to T.V. news, the 
computer was also rated as faster, more likely to give right answers, and 
more likable. Mean differences for the Non-CAI group indicate that these 
students regarded the computer as faster, more likely to give right answers, 
fairer, more likable and bigger than the textbook, and as faster, fairer, 
and more likely to give right answers than T.V. news. 

Both groups (CAI and Non-CAI) rated the computer more favorably than 
both other media of information dissemination on the validity or accuracy 
of information transmitted, suggesting that a major source of the social- 
izing potential of this new medium of instruction is associated with the 
confidence it inspires about its expertise. The fact that both groups 
(CAI and Non-CAI) also regarded the computer as faster than the textbook 
and T.V. news, may be an indication that speed is also an important 
dimension of an effective medium of information processing and dissem- 
ination. Perhaps awareness of the computer’s rapid information processing 
contributes to its more positive image compared to other media of infor- 
mation processing and dissemination; speed may be an additional element 
in the image of computer expertise. 

Expertise, trustworthiness, and charisma of computer and teacher. 

"The computer ... It don’t got no feelings, it’s just straight. 

The teacher, he will give you chances; they will work on you more." 

"The computer doesn’t explain any. The teacher would talk to 
me and see if you're trying or not." 

"Sometimes the teacher grades you on your conduct and [ although] 
you’re not doing anything ... he still ...” 

"The computer is not prejudiced like teachers are ... some 
teachers are." 

"The computer shows the answers and your mistakes, and you 
could see how ... what you do wrong." 

"The computer . . • has all that information, combining infor- 
mation of lots of people,. I guess. The teacher can forget all 
that and may not be right some of the time." 
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TABLE 12 



Image of Computer, Textbook, and T.V. News: Semantic Differential 

(Means for CAI and Non-CAI Groups) 







Computer Text- 
book 
X X 




Computer TV News 
X X 


t a 


i ■ 

Soft - 


Hard / 


3.23 


3.78 


CAI GROUP 
2.04* 


3.23 


3.00 


-0.78 


Fast - 


Slow 


1.88 


2.88 


4.23** 


1 .88 


2.92 


. ** 
4.20 


Right 


- Wrong Answers 


1.60 


2.06 


2.21* 


1.60 


2.24 


* 

2.43 


Fair - 


Unfair 


1.96 


1.92 


-0.16 


3.96 


2.14 


0.69 


’ Good - 


Bad 


1.90 


2.30 


1.67 


1.90 


2.26 


1.42 


Warm - 


Cold 


3.06 


3.21 


0.52 


3.06 


2.98 


-0.29 


Like - 


Dislike 


2.02 


3.00 


4.16** 


2.02 


2.54 


* 

2.08 


Clear 


- Confusing 


1.64 


3.28 


2.45* 


1.64 


2.56 


0.25 


Big - 


Small 


3.14 


3.56 


1.43 


3.14 


2.60 


1.75 


Easy - 


Difficult 


2.58 


3.56 


** 

3.08 


2.58 


2.84 


1.12 


Soft - 


Hard 


3.36 


NON-CAT GROUP 
3.67 1.72 


3.36 


3.32 


0.76 


Fast - 


Slow 


1.96 


3.07 


XX 

7.33 


1.96 


2.51 


** 

3.83 


Right 


- Wrong Answers 


1.73 


2.08 


„ ** 
3.10 


1.73 


2.28 


** 

4.54 


•■v Fair - 


Unfair 


1.87 


2.39 


** 

3.84 


1.87 


2.16 


** 

2.87 


* Good - 


Bad 


2.09 


2.36 


1.27 


2.09 


2.22 


0.31 


■3* Warm - 


Cold 


3.08 


3.23 


0.66 


3.08 


3.12 


0.25 


Like - 


Dislike 


2.41 


2.89 


. ** 
3.49 


2.41 


2.61 


1.65 


Clear 


- Confusing 


2.68 


3.02 


1.42 


2.68 


2.65 


0.60 


Big - 


Small 


2.27 


3.39 


, ,** 
7.46 


2.27 


2.40 


1.43 


Easy - 


Difficult 


2.69 


2.89 


0.81 


2.69 


2.85 


0.81 



; a Two- tailed t. 
* = p < .05 

** = p < .01 
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"The computer, I think, knows more than a teacher." 

(Interview excerpts) 

On all items conveying the idea of expertise the computer was 
rated more favorably than the teacher. As shown in Table 13, the mean 
scores pertaining to computer and teacher differed significantly for 
both CAI and Non-CAI groups. Thus, the computer was perceived as having 
more information than the teacher, and as making mistakes less often than 

the teacher. Also, students appeared to expect tc disagree less often 

I 

with a computer's than a teacher's statements. Furthermore, on the items 
dealing with infallibility and capability to amswer most questions, 
the tendency to agree (strongly or moderately) was greater in reference 
to the computer than the teacher. Finally, on the semantic differential 
scale "gives right answers-gives wrong answers," both groups rated the 
computer more favorably than the teacher, though the difference in means 
reached significance level only for the Non-CAI group. 

I 

On the items used to tap trustworthiness there was also a clear trend 
of student favorableness toward the computer as compared to the teacher. 
Table 14 shows that the mean scores pertaining to computer and teacher 
differed significantly on seven of the eight items for the CAI group, and 
on three items for the Non-CAI group. 

More specifically, both groups' ratings indicate that the computer 
is regarded as fairer than the teacher, and as more often giving feedback 
about the correctness or wrongness of results produced by students on 
specific tasks. Also, both groups indicated more liking for performing 
tasks related to mathematics at the computer console than in class with 
the teacher. j 

On the other hand, only CAI students shoved a higher regard for the 
intelligibility of computer messages as compared to teacher messages 
(Item 3). Also, only CAI students appeared to discriminate between 
computer and teacher performance of the functions of assigning and 
evaluating tasks related to mathematics: to these students, the computer 
appeared to assume both these functions more satisfactorily than the 
teacher. Finally, preference for the computer rather than the teacher 
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as a source of instruction in mathematics was clear-cut for the CAI group, 
whereas Non- CAI students were divided in the expression of their prefer- 
ences between the two. 



TABLE 13 

"Expertise” of Computer and Teacher 
(Means for CAI and Non-CAI Groups) 



CAI Non-CAI 





Items 


Computer 

X 


Teacher 

X 


Computer 
t X 


Teacher 

X 


t a 


1. 


Gives right answers- 
Gives wrong answers. 


1.60 


1.89 


0.85 


1.73 


2.08 


** 

2.73 


2. 


A computer (teacher) 
can answer almost all 
your questions. 


2.25 


2.75 


* 

2.31 


2.15 


2.55 


*** 

3.40 


3. 


I believe a computer 
(teacher) will 
always be right. 


2.02 


3.20 


•kirk 

6.52 


2.41 


3.08 


*** 

6.16 


4. 


How much information 
does a computer 
(teacher) have? 


3.33 


2,71 


. ** 
-3.04 


3.61 


2.67 


. *** 
-8.46 


5. 


How often do you 
disagree with that 
a computer (teacher) 
says? 


1.60 


2.67 


kkk 

5.32 


1.37 


2.26 


kkk 

4.87 


6. 


How often does a 
computer (teacher) 
make a mistake? 


1.55 


2.14 


*** 

4.09 


1.56 


2.37 


kkk 

6.87 



^Two-tailed t. 
= p < .05 
“ P < .01 

« p < .001 



** 

*** 
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.TABLE 14 

"Trustworthiness" of Computer and Teacher 
(Means for CAI and Non-CAI Groups) 



Items 


CAI Non-CAI 

Computer Teacher Computer Teacher 

X X t a X X t a 


1. Fair-Unfair 


1.96 


2.74 2.39* 


1.87 


*** 

3.15 8.30 


2. How often does a 
computer (teacher) 
give you enough 
time to answer a 
question? 


2.09 


1.95 -0.70 


2.61 


2.19 -1.57 


3. When a computer 

(teacher) gives you 
a math problem to 
do, how often do 
you understand what 
you are supposed to 
do? 


2.68 


** 

2.14 -3.22 


2.40 


2.25 -0.88 


4. When you have done 
a math problem 
does the computer 
(teacher) tell you 
if you are right or 
wrong? 


3.67 


*** 

2.16 -8.35 


3.43 


*** 

2.36 -5.64 


5. Are you happy with 
having the computer 
(teacher) choose 
which math problems 
to give you? 


2.44 


*** 

1.69 -3.61 


1.87 


1.79 -0.39 


6. Do you like doing 
math problems with 
the computer 
(teacher)? 


3.00 


*** 

1.81 -5.75 


2.82 


*** 

2.01 -5.54 


7. Are you happy with 
the scores the com- 
puter (teacher) gives 
you on math problems? 


2.51 


1.94 -3.04** 


2.52 


2.24 -1.09 


8. I would prefer to 

learn math from a com- 
puter (teacher). 


1.62 


2.23 3.11** 


2.11 


1.95 -1.25 



ERIC 



a Two- tailed t. 


* - P 


< .05 


** = p 


< .01 


*** SS p 


< .001 
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A last point in the data shown in Table 14 which deserves attention 
is that neither group appeared to discriminate between computer and 
teacher in terms of giving students enough time to answer a question. 

The finding is important, especially for the CAX group, because the drill- 
and-practice program on which these students were working allows a limited 
amount of time for the performance of each specific task. Apparently, 

CM students did not feel that the time limits built into the CAI program 
for the execution of arithmetic operations are more or less restricted 
than those set by the teacher for the performance of math problems in the 
class. 

To conclude, the greater confidence demonstrated toward the computer 
as compared to the teacher appears to result from differences perceived . 
by the student in the learning situation in which he finds himself when 
he works at the computer terminal and in class with the teacher; for 
the CAI student in particular, the feeling that the situation managed 
via computer is more likable and fairer than that monitored by the teacher 
seemed to be contingent upon the experience that the CAI program gives 
him messages which he understands, and on the fact (of which both groups 
seemed to be aware) that it also provides immediate (and factual) feed- 
back on the quality of his performance of the tasks it assigns. 

The last group of items allowing comparisons between teacher and 
computer refers to the idea of charisma . Data on these items also indi- 
cate that both CAI and Non-CM students are more inclined to attribute 
charismatic qualities to the computer than to the teacher (see Table 15). 
Thus, properties such as limitless endurance in work (indefatigability), 
infallibility, and the capability to help a student "improve his math 
grades in one month" were more readily ascribed to the computer than the 
teacher by both CAI and Non-CM students. 

However, CM and Non-CAI students differed in their respective views 
about the degree of predictability of a teacher 1 s course of action 
as compared to that of a CM program, and about the extent to which 
teacher and computer are responsive to student attempts to change 
"something" (e.g., the content or the format) in the lessons they give. 

The CAI students' means on these two items indicate no significant diff- 
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erence between computer and teacher predictability (i.e., the teacher 
was not perceived as more predictable than the computer), but a greater 
confidence in the teacher’s responsiveness to external (student) 
attempts to bring about change in his lessons. In contrast, Non-CAI 
students appeared to regard the teacher’s course of action as more 
predictable than that of the CAI program, but saw no difference between 
teacher and computer responsiveness to student attempts to change their 
lessons: both computer and teacher were rated as almost equally unresponsive 

to such attempts. 

What is the significance of these findings? It should be noted 
that the variables of predictability and responsiveness were positively 
and significantly associated for the CAI group, whether applied to the 
teacher or the computer. For the Non-CAI group, a significant positive 
relationship between predictability and responsiveness was found only 
when these variables referred to the teacher. Since only the CAI students* 
views reflect experience with both teacher and computer, their perception 
of both situations as unpredictable reflects a generalized sense of 
inefficacy and ” externality” of the locus of control (Rotter, 1966). If 
this is true, the view of the computer as relatively unresponsive may 
be an additional indication of a sense of low internal control. 

Experience with CAI, however, may help the student become aware 
that the computer is actually lass responsive to the students* desires 
to bring about change in the course or in the content of a lesson. This 
is particularly true for the linear program with which CAI students 
were familiar. Therefore, the greater responsiveness attributed to the 
teacher by CAI students may represent an indication that CAI experience 
helps these students to gain a realistic view of some of the limita- 
tions as well as the capabilities of both their teachers and CAI. 

Viewed in conjunction with the similarities on the semantic differ- 
ential between CAI and Non— CAI students in their ratings of the computer, 
and the more favorable image of the teacher held by the former group, 
this finding suggests that experience with CAI may have beneficial effects 
on the total socializing experience provided by the school. As an alter— 



